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Sixteen-Inch Engine Lathe. 


The accompanying illustration is of a 16” 
engine lathe recently brought out by Bea- 
man & Smith, of Providence, R. I. 

In its construction, no attempt has been 
made to make any radical deparvure from the 
usually accepted standard regarding an en- 
gine lathe, but it has been the aim to con- 
struct it in a substantial manner, make it 
sufficiently accurate for the best class of work, 
and secure convenience of operation. 

A novel feature is, however, introduced in 
the method of driving the feed rod, the gears 
for which are shown in a separate engraving, 
Fig. 2 (page 2). On the lead screw inside its 
main bearing are tixed three gears of different 
sizes, and on the feed rod is a sleeve upon 
which are three gears, any one of which may 
be brought into action with its mate on the 
lead screw by sliding the sleeve to the proper 
position, which may be done while the lathe 
isin motion. By this means three rates of 
feed are obtained, which can be changed 
from one to the other with the greatest facili- 
ty, and at the same time the feeds are posi- 
tive. The proportions of the gears are such 
that the different feeds obtained by them are 
in the proportion of 1, 2, and 3, so that with 
the 48 gear on the stud, and 72 on the screw, 
the feeds will be 30, 60 and 90 per inch. It 
is thus seen that, besides the other advantages 
named, a great range of feed is readily ob- 
tainable. The automatic cross-feed is of 
course also variable by the same means, and 
both feeds may be thrown in at the same 
time without danger of injury. 

The head has a five-stepped pulley for a 
24’ belt, the largest diameter being 12’, and 
the back gears proportioned 11 to1. The 
spindle runs in hard bronze boxes, and has a 
hole through it 1,5,’’ diameter. 

The front bearing is 23’’ diameter, 5’ long; 
the back bearing 1}3'x3". The foot-stock 
spindle is 2} diameter, 13’ long. The 
-arriage has a bearing of 24’ on the ways, 
and, as shown in the illustration, is a plain 
gibbed carriage, though any svyle desired 
can be furnished. The lathe swings over the 
rest 9’, and, with 6-foot bed, turns 28’, and 
weighs 2,150 pounds. 


oe 
Universal Milling Machine. 


Accompanying this is an illustration show- 
ing a milling machine, which, in its present 
improved form, is built by the Cincinnati 
Milling Machine Co., its prototype having 
been built by the Cincinnati Screw and Tap 
Co. The platen of this machine has a quick 
return of 3 to 1, so arranged that it may be 
run back its full lengch continuously. It has 
practically square gibs, which are adjustable 
and can be firmly locked. It swings 45° each 
way, and is fed automatically at any angle. 
The shaft for elevating or lowering the knee 
is mounted at anangle of about 45°, anda 
clutch crank used on this shaft, which may 
be disengaged, yet remains on the shaft 
ready for immediate use. ‘This arrangement 
admits a permanent handle, for the screw 
operating cross motion in line of spindle 
avoids the necessity of changing handles 
from one shaft to another, secures rapid and 
convenient adjustment, and admits of large 
plain dials. The attachment for cutting 


spirals is a simple arrangement, fastened by 
means of a nut to the center head. 


For doing 


features. 


strain, 
dex spindle for driving out centers. 





also admits long shafts, which may be held 
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UNIVERSAL MILLING MACHINE. 


designed to em- 


A 4" hole is drilled through the in- body great range and stiffness—a rack cut- 
This ting attachment, and a swivel vise. 


The overhanging arm for supporting outer 


plain work rapidly, this attachment is taken ina universal chuck. The tail-stock center 
off and plain centers used with index plates. bar is elevated or lowered by means of a rack 
These index centers embody several improved and pinion, and is reversible, having on one 


The head-stock is provided with a|end a small center with top milled off, and 
clamping device, which firmly locks the on the other a full round center. 
spindle during cutting operations thus re-/ other attachments are 
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end of mill arbor is four inches in diameter, 
and can be quickly brought into position, or 
swung out of the way, as may be required. 
The spindle op front end has a taper bearing 
running in a solid bronze box. A very close 
adjustment is secured for spindle by means 
of a new lock nut. This same nut is used on 
all screws where adjustment is necessary. 
All feed-screws have graduated dials. The 
machine is fully back-geared, has six spindle 
speeds, and six changes of feed. All neces- 
sary wrenches, gears, etc., accompany each 
machine. 
= ———— 


Bent Crank Shafts. 


By W. H. Boorn. 


To the non-technical observer, and even to 
many engineers who are not specially famil- 
iar with smith work, the bending of a crank- 
ed shaft from a round bar will appear a very 
simple operation, involving the heating of the 
bar at a portion of its length, and then strain- 
ing round a corner, as in Fig. 1 (page 2), where 
a bar is shown as being bent over a block, 
to which it is secured by a strap and wedge. 
Ask a smith to point out the faults of this 
method, and he will point tirst to the corner 
o, and explain that in bending round this 
corner to a square bend the material must in- 
evitably be extended, and iv place of show- 
ing finally a circular cross-section the ulti- 
mate section would be somewhat as in Fig. 
2, wanting considerably of the full circular 
form, which has been destroyed by the draft 
of bending. He will next point out how 
ungainly such a method of bending may 
sometimes be in a confined shop. 

There isa good deal of skill required in 
bending cranks, especially double and treble 
throws, and the method of procedure for 
moderate sizes is as follows : 

A straight bar is chosen, of a length which 
will complete a shaft. This length is, of 
course, the sum of the finished length of the 
shaft, and the lengths of the arms, and cer- 
tain allowances for draft and end finishing. 
The bar is then marked at certain portions of 
iis length, and these parts being heated up, 
the bar is jumped until the heated portions 
become considerably thickened, the extra 
thickness being taken out of length, the 
jumped bar being so much shorter than it 
was originally. Then to form each bend the 
bar is secured upon a fixed block, as in 
Fig. 3. 

A hollow set is placed on the bar at S, 
and a falling weight, working by a rope over 
a pulley in the ceiling above, drives down 
the set, and with it the bar, into the succes- 
sive positions B...... C0. Nowthe end 
M of the bar in this operation keeps almost 
in a direction parallel to the end N. It is 
kept exactly so by striking endwise at 7' with 
another swing tup, which is used with a force 
sufficient to maintain a proper roundness at 
the corner K. 

When down to the position C, the whole of 
the swell under the set S will have disap- 
peared if properly jumped to size, and will 
now form the arm P of the crank. The 
same operation has to be repeated for the 
other arm of the crank, which is formed 
from the next jump #, and so on until the 
shaft is completed. Now it is clear that after 
forming a crank there would be danger of 
fracture or distortion if any further end 
jumping were to be performed. Hence the 
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necessity of completing all jumped swells 
before bending; and right here comes in the 
skill and judgment of the smith who sets out 
the swells on the plain bar, any miscalcula- 
tion in the position of which might produce 
a waster. Further, if excessive length of 
swell is made, the finished job isa piece of 
turning—not a forge finish, as every part 
should be excepting bearings, and these 
should require but little removal of material, 
or the continuity of fiber, so precious ina 
bent crank—indeed, its only excuse for me- 
chanical existence—is destroyed. Properly 
carried out, the arms of cranks thus swaged 
down are perfect as specimens of smith work, 
and when skillfully jumped have just such an 
excess of section above that of the plain bar 
as to present a good appearance and preserve 
full corners. Though apparently knocked 
down by the swage, the real principle of the 
operation is that of bending the plain bar 
simultaneously at two angles by very small 
steps in rapid succession. 

It is easy to see that the same principle of 
bending may be carried out by hydraulic 
pressure on the same lines. 

In any case, good work is the outcome of 
judicious jumping, heating and bending, and 
cranked shafts of large size—8 inches di- 
ameter—are now made from plain bars by 
the bending process, which have far less lia- 
bility to fracture than have cut-out webs. 


- ope —_ 


Master Mechanics’ Association. 


EXTRACTS FROM REPORTS OF COMMITTEES. 


At the meeting of the American Railway 
Master Mechanics’ Association, held at 
Niagara Falls, June 18, the various commit- 
tees appointed at the previous meeting 
rendered their reporis, from which we make 
the following extracts: 

The committee on driver-brakes [Chas. 
Blackwell, H. D. Gordon and W. H. 
Thomas] find that the use of this device has, 
within the past two or three years, increased 
in a very marked degree, evidently ac- 
companying the recent increment in weight 
and speed of both passenger and freight 
trains. 

The still more general use of the driver- 
brake appears probable, and will doubtless 
result in the safer operating of our railroads. 

The Westinghouse Company report that up 
to the present time they have furnished about 
7,500 sets of driver-brakes of their type, und 
that the American Brake Company has sup 
plied about 3,800 sets of their style of brake. 
The Eames Vacuum Brake Company state 
that their driver-brake is in use on 364 differ- 
ent railways, but do not give the number of 
sets. * # % & 

Some master mechanics consider it better, 
in view of possible failure of the power oper- 
ating the train brake, and which, on account 
of its most general adoption, may be con 
sidered compressed air, to use either steam 
or vacuum for applying the driver-brake. 
This should be arranged without an addition- 
al handle for engineer; for, as your committee 
are of opinion that the driver-brake should, 
as arule, be used in conjunction with train 
brake, on both passenger and freight engines, 


“the additional handle would cause confu- 


sion. * * * * 

When driver-brakes are used for making 
all stops, each wheel should be braked, or 
unequal wear of tires, and consequent differ- 
ence in diameter, will result, especially where 
the ordinary narrow shoe is employed; hence 
your committee advise the application of 
brakes to each driving wheel. 

Experiments are now being extensively 
tried in order to determine the best material, 
or combination of materials, and also the best 
form for driver-brake shoes. 

Your committee unhesitatingly recommend 
the principle of the Ross shoe, but are not 
prepared to state conclusively, until more ex 
haustive trials have been made, if the cast 
steel, the Meehan, the Lappin or the Cong- 
don make of the Ross shoe will, all things 
considered, give the best results. The steel 
shoe, while possessing great endurance, is 
charged with excessive wear of the tires; but 
this feature may be overcome by modifica- 
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tion in the composition and treatment of the 
metals * 2 "4 

Your committee feel compelled to point 
out the unfortunate existence of an excessive 
number of different patterns of brake-heads 
and shoes now in general use. Where clear- 
ance between wheels is limited, special forms 
of heads and shoes are necessary, but these 
s} ecial patterns, as well as those used where 
plenty of room exists, should be reduced to a 
minimum, and care taken to make those of a 
kind thoroughly interchangeable, which, it is 
to be regretted, is not always done. 

As regards the 
most desirable ra- 
tio between brake- 
shoe pressure and 
weight on rail, 
your committee 
recommend for 
the Ross pattern of 
shoe and clasp- 
brake, from 30 to 
35 per cent. 
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| duced and made too light, and breakage is 
the natural result. The weight of locomo- 
tives is steadily increasing, yet it is not un- 
/usual to find a driving box on an engine 
| weighing 50 tons but litule heavier than one 
‘fora twenty-five or twenty-eight ton engine. 
| This is one cause of driving boxes breaking. 
| Another is from the desire to have as wide a 
fire-box as possible; the frames are thrown 
out, space reduced between frames and hub 
of driving wheels, making light flange on 
driving boxes; broken flange the result. 
When the fire-box is set on top of frames, 
another trouble de- 
velops, that is, the 
danger from hot 
boxes caused by 
the cinders and 
ashes falling from 
fire-box into driv- 
ing boxes and bear- 
ings, causing them 
to heat. 
Practice has 
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square inch sus — be an_ inferior 
tained by brake- No_] metal for driving 
shoes varies in dif- Co ox boxes; it being a 
ferent designs that iB stronger metal 
have come to the y Pd than cast-iron, 
notice of your i eee eee 7 weight can be re- 
committee from 50 XK __ 15 aC —_ hk duced in castings, 
to nearly 200 Kk which is about the 
nd 
pounds. Until Fig. 3 only merit it pos- 
more is known on \ . sesses. The most 
this point, they re- serious objection 
frain from recom- Bent CRANK SHAFT.—SEE PaGE 1. to it is that it 


mending limits 
within which best results may be expected. 
The Le Chatelier, or water brake, is practi- 
cally a driver-brake, and, as a device for 
holding engines on heavy grades, appears to 
be too little known. 
Mr. N. W. Sample, Superintendent M. P. 


of the D. & R. G. R. R., reports as regards | 


this brake: 

‘“ We never pretended’to use it for the pur- 
pose of retarding trains, as we have had all 
our cars and engine tenders equipped with 
air brakes since 1877. For the purpose of 
holding light engines on heavy grades, where 
the tank brake is not sufficient, there is cer- 
tainly nothing so good as Le Chatelier’s de- 
vice. We use it on our locomotives daily on 
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grades from 100 to 408 feet per mile. We 
have no driver-brake shoes. We discarded 
all brakes that apply directly to the face of 
the driving wheels, eight years ago. In my 
opinion, the very best driving brake is Le 
Chatelier’s device. 


The committee on Driving and Engine 
Truck Boxes, consisting of Wm. Buchanan, 
Jno. W. Cloud and J. M. Boon, reported that 
for driving boxes, when made of strong, 
close iron of good design, cast-iron will give 
good results. In many cases where cast-iron 
is used, the box is not properly proportioned, 
from a desire to use the same size pedestal 
and box as used for lighter class of engines, 





or using a larger driving shaft, the box is re- 


wears badly when 
in contact with cast-iron, as it must be with 
inside hub of driving-wheel, when not only 
the box wears rapidly, but also the hub. 
Your committee has knowledge of 30 en- 
gines with cast steel driving boxes, on which 
the hub and boxes had worn in two years 
so much lateral motion, that 4-inch liners had 
to be fastened to the boxes. These liners 
were made of cast-iron and brass; the cast- 
iron was found to wear welland gave the best 
results. At the same time these boxes and 
hubs were wearing, 70 engines built from the 


same plans with cast-iron boxes gave no 
trouble, and after five years’ service had vot 
worn lateral motion enough to need taking 
up. 
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Another objection to cast-steel is that the 
metal expands at a low temperature. A bear- 
ing becomes hot from some cause, the heat 
will expand the box more than the brass, 
which will (if circular shell pressed into box) 
become loose and necessitate tightening up. 
Bronze and brass, being alloys of copper, 
will be treated as one metal. There are but 
few driving-boxes made of these metals in 
this country. In Europe, it is the rule to use 
them—they are the best metal for the pur- 
Your committee are of the opinion 
that the coming driving-boxes will be made 
of these metals, solid bored out to fit the 
shaft. The thought of the cost of the bronze 
or brass over cast-iron may at first be start- 


pe ye. 
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when it is taken into consideration that the 
patterns can be made lighter than for cast- 
iron, the sletting out for bearing and fitting 
of same saved; the planing, boring and fitting 
will cost no more than cast-iron, and the box 
will wear until worn through at the top, or 
so light as to be unsafe, the loss from wear 
of bearing will be no greater, and there will 
be a saving of tightening up old and fitting 
new bearings. 

When the box is finally worn out, the 
credit for scrap will make a considerable re- 
Cuction on cost of new box. The objection 
might be urged that in case of a hot journal 
the box might be ruined; extreme cases like 
this rarely occur. 

Where bearings had been cut or roughened, 
they could be re-bored same as is now done 
with separate bearings. The form of bear- 
ing now generally used is the half round 
shell; the tendency of these bearings is to be- 
come loose, the shape of the bearing and the 
strain it is subjected to contribute to this end. 
The weight on the crown of the brass, and 
wear on inside, naturally causes the lower 
ends to close in away from the box and bind- 
ing on the journal, causing heating and 
pounding of bearing in box. 

The weak point of these half-round bear- 
ings is the lower edges, which take the press- 
ure in forcing bearing into box; these edges 
seldom have over three-quarters inch bearing, 
and it is not unusual to see them not more 
than # inch. 

As the shells are forced to place in the box 
with from 20 to 80 tons pressure, it will be 
readily seen that with this inadequate bearing 
on the edges it is impossible to keep shells 
tight; a width of one and one-quarter inches 
would scarcely be sufficient. * * * * 

A better shape in every way for journal 
bearing in driving box, is what is known as 
the hexagon; this form can be fitted into the 
box without pressure; having no strain on 
the box, it can be made lighter whan the 
shell, and yet have more metal at the bearing 
points; by casting lugs on the top angles 
seven-eighths or one inch wide on bearing 
and corresponding recesses in the box, it is 
held to place with no further trouble. The 
cost of properly fitting this bearing in is more 
than the shell bearing, and final result is 
more satisfactory. 

If the half-round bearing is to remain as a 
fitting of locomotive driving boxes, a radical 
departure will have to be made in increasing 
width of pcdestal openings to admit of wider 
boxes and heavier bearings which have got 
out of proportion to the heavy engines, 
larger driving shafts, higher boiler pressure, 
and greater speed of modern practice. * * * * 


The committee on Tires; Advantage or 
Otherwise of using Thick Tires, consisting 
of Henry Schlacks, C. E. Smart and J. W. 
Stokes, sent circulars of inquiry to members, 
asking, amongst others, the following ques- 
tions : 

Can you give any figures showing the 
amount of wear to tires occasioned in hand. 
ling engines by different engineers? 

This question was intended to bring out, if 
possible, something more definite in regard to 
the influence the engineer exerts on the wear 
of vires. 

At the last convention it seemed to have 
been almost a unanimous feeling that the en- 
gineer was greatly responsible for the con- 
dition of his tires, and of those who express- 
ed their ideas in figures, the lifetime of a tire 
might be increased from 25 to 100 per cent. 
by careful handling. The only figures given 
in answer to this question are by the Illinois 
Central Railroad. 
gives the mileage of three engines in suburb- 
an service. These engines are of the 
‘*Forney” pattern, built at the same time 
and to the same drawings. They are equip- 
ped with driver-brakes with the plain shoes, 
and have the same brand of tires 34 inches 
thick. The service is such that each engi- 
neer makes the same number of trips over 
the same part of the road each day with the 
same number of cars, stopping on an average 
of every two minutes, Every precaution was 
taken throughout to make all the circum- 
stances and conditions connected with the 
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ling, but it is likely to prove economical, 





running of these engines alike, 
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The engineers, all of whom are good, con- 
scientious men, were notified that a compara- 
tive record of their tires would be kept, and 
each man was to do his utmost to make a 
large mileage. The following is the result to 
date: The first engine made 103,618 miles 
to 44 inch wear of tire, an average per unit 
wear of 7,400 miles. The second made 111,- 


345 miles to {¢ inch wear, an average per 


unit wear of 4,635 miles. The third made 
112,455 miles to %% wear, an average per 


unit wear of 4,243 miles. The average of the 
remaining 14 engines of the same type and 
service was less than the third case above 
mentioned. 

What is the cost at your shop of discon- 
necting anengine, taking out wheels, turn- 
ing tires and replacing wheels ready for 
service? 

This amount varies from $14.50 to $387. 
As a rule the condition of tires causes an en- 
gine to be taken into shop when otherwise 
she would have made in many cases from 20 
per cent. to 50 per cent. more mileage before 
requiring repairs to machinery, but being in 
for tire turning, and different parts of the 
machinery taken down, it is generally con- 
sidered advisable to doa limited amount of 
work to the machinery, so that it will not be 
necessary to hold the engine for this work be- 
fore she comes in again for tire turning, and 
it is safe to say that quite a large proportion 
of the expense of repairs to machinery is di- 
rectly caused by tire wear. 

In conclusion, state the reason why you 
think a thick tire better than a thin one, or 
vice versa. 

Though the records of wear of thick and 
thin tires received could scarcely be taken as 
a general average, it is all the committee 
have toconsider. This wear showed about 20 
per cent. more mileage in favor of the 3-inch 
tire, whereas, in comparing the cost, we find 
the 4-inch tire is 10.9 per cent. cheaper than a 
3-inch tire. Now, with ‘all the other influ- 
ences incidental to tire wear, such as use of 
sand, slipping drivers, use of driver-brake 
during the same period, the fact that one set 
of tires will do much better than another set 
of the same brand and thickness under the 
same engine, handled by the same engineer, 
the diversity of opinions of the members of 
this association, the committee find it very 
difficult to say, with any degree of certainty, 
which of the twois the better. 

Undoubtedly the best and most economical 
tire for railroad purposes is the one making 
the greatest mileage per unit of wear. A 
greater service from the engine is thus ob 
tained on account of fewer interruptions to 
business, with a corresponding decrease in re- 
pairs to engine, but todetermine to a certain- 
ty the original thickness or the physical con- 
dition of the metal to perform this mileage is 
a problem requiring much more definite 
data. 

The Illinois Central has prepared a state- 
ment showing the performance of 252 sets of 
tires of the same brand, varying from 2} to 
34 inches in thickness, in all kinds of service. 
The total mileage was 45,698,728 miles, and 
the total wear 3,988-sixteenths, an average of 
11,459 miles per unit of wear. Another state- 
ment shows the performance of 33 sets of tires 
of another brand varying from 24 to 34 inch- 
es in thickness, all but two sets having been 
in passenger and freight service. The total 
mileage for these was 5,087,042 miles, and 
the total wear 621.5-sixteenths, an average of 
8,185 miles per unit wear. Although the 
original cost of the former was 7} cents per 
pound, and the latter 5} cents per pound, a 
difference of 32.2 per cent., the cost per 1,000 
miles run of the former was 12.78 cents and 
the latter 12.19 cents, a difference of only .59 
of one cent, and taking into account that the 
cheaper tire required to be turned five times, 
whereas the former only required four turn- 
ings during the same period, aside from 
losing the service of the engine during the 
fifth turning, it will be seen that the former 
is considerably the cheaper tire, although at 
a great difference in original cost. 


The committee on Water Space Surrounding 
Fire-box and Flues of Locomotives sent out 
a circular of inquiry, some of the replies to 
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To the first question : ‘‘ Do you think the 
water space usually allowed between inner 
and outer sheets of a fire-box 
sufticiently large to permit a free circulation 
of water in contact with 
under circumstances of a high temperature 
in tire-box ?” 

Eleven master mechanics say in substance : 


locomotive 


the heated sheets, 


I do not consider the water space usually 
allowed sufficiently large for free circulation, 
and while I have made no special experiment 
or tabulated 
fact, I have arrived at this conclusion from 
a close observation of comparative results. 
Three say: Ihave not cbserved any facts 
to lead me to believe that the water spaces 
surrounding the fire-box of the ordinary lo- 
motive was insufficient. 


statement to demonsirate the 


To the question: ‘‘ Have you made any ex- 
periments to demonstrate your conclusions ? 
If so, please state particulars.” 

Nine say they have made no experiments ; 
four say they have increased the water space 
surrounding the fire-boxes from 24 and 3 
inches, to 4 inches, with results of greate1 
durability of fire-box sheets, and decidedly 
freer steaming engines. 

To the query : ‘‘Can you suggest a means 
whereby a better circulation of water in the 
space surrounding the fire box would be as- 
sured ?” 

Six master mechanics PUN OEE 
eight say, increase the water space to four 
inches by all means, even should it be found 
necessary to decrease the grade area to attain 
this point. 

The fourth question: ‘‘ If you suggest a 
the 
accomplish the purpose, will such change 
interfere with the space in the fire-box allotted 
for combustion ?” 

Five pass this unanswered ; two advise 
placing fire box on top of frames to 
the desired 


answer 


change in shape of fire-box sheets to 


gel 
water space; one 
‘‘Make slab frames and get a wider fire-box,”’ 
and six assert that the small reduction in fire- 
box necessary to obtain the desired increase 
of water space would not perceptibly de- 
the efficiency of the 
chamber." * * * 

To the question: ‘‘ Do you consider the 
clearance space usually allowed between the 
boiler tubes of a locomotive sufficiently large 
to permit the highest evaporative power at 
that point under condition of the maximum 
heat in fire-box, and assuming the boiler 
tubes to be two inches outside diameter, what 
clearance space do you allow between them?” 
Eight mechanics answer: Do not 
think space as usually allowed large enough, 
and suggest a clearance space of 3 inch ; 


answers : 


crease combustion 


master 


two say the same, except they suggest a 


clearance space of { to 1 inch; two say 
inch clearance is ample. 

To the question: ‘‘Do you prefer placing 
boiler tubes in flue sheets in line vertically, 
or situate them zigzag fashion? Please 
state your reasons for the preference.” Three 
say zigzag fashion, because it admits of a 
larger number of flues, thereby increasing 
the heating surfaces ; all others are under- 
stood to say the vertical passages between 
tubes should be straight, not zigzag as is the 
usual custom. 

To the question : ‘‘ Do you favor the use 
of ordinary crown bars, placed in the usual 
manner, for staying the roof sheet of fire 
box? If 
Three answer, ‘‘ Yes,” but qualify this asser- 
tion by saying that, while it has bad features, 
it is the safest known method; nine give a 
decided negative, adding in substance that 
this manner of staying causes a rapid accu 


not, please state objections.” 


mulation of scale and mud, greatly impedes 
the circulation of water, thus reducing the 
efficiency of that important heating surface, 
as well as tending toa rapid destruction of 
the crown sheet. 

In answer to the question: ‘‘ Have you 
adopted a system of radial stays for crown 
sheet, or any method of staying said sheet, 
differing from the old style crown bar? If 
so, please send the committee sketch showing 
the manner in which it is done.” Three say 
they have adopted a system of radial stays 
for all new engines; eight say they have not 
yet adopted this system, but are thinking of 





which are as follows : 





doing so. 


MACHINIST 


use of flat or circular crown sheets for loco- 
motive fire-boxes, and which method do you 


regard the most efticient for transmitting 
heat ?” Three prefer flat crown sheets ; one 


uses the Belpaire type of boilers for all new 
engines, and with it a flat crown sheet. The 
flat sheet, he states, has many advantages, 
one being the full thread it permits in the 
shell for the purpose of direct stays ; it also 
admits of a larger volume of water at that 
All say 
they prefer a sheet slightly concave toward 


point than a curved sheet. others 
the tire, holding as a reason that this shape 
and from its 
increased surface in contact with the water is 


adds to its resisting power, 


more efficient in transmitting heat. * * * * 
Summarizing the answers as impardally as 
may be, your committee tind there is almost 
an unanimous sentiment in favor of enlarging 
the water space between the inner and outer 
This feeling 
also prevails regarding the clearance space 
between the boiler tubes. 


sheets of a locomotive fire-box. 


It is generally ad- 
mitted that where the feed water is largely, 
or even moderately charged with foreign 
matter, the water space on the back and sides 
of the fire box should not be less than 44 
inches, with a distance of not than 
inches between the front sheets of box, while 


less 5 
a few advocate a water space surrounding 
fire-box of 5 inches. 

The ordinary American type of locomotive 
boiler with deep fire-box has usually been 
given but three inches water space between 
the side and back sheets. When replacing 
fire- boxes, many have increased this to 4 and 
44 inches, and have obtained therefrom the 
most satisfactory results, both as to dura- 
bility of fire sheets and augmented evapora 
lion. % ££ & 

The information by 
mittee, particularly from locations where the 


received your com 
feed water contains scale-producing elements, 
leads them to believe that the general feeling 
is there should be a clearance space of 3 
inch between in locomorive 
boilers, and that the spaces between should 
in straight line vertically, the latter 
condition offering not only less hindrance to 


2-inch* tubes 
be 


the circulation, but be a great aid in precip. 
itating the deposited matter. * * * * 

Your committee regret not having sufti- 
cient information hand from which to 
compile a report based on comparative re 


at 


sults, and the committee not having had time 
or opportunity to make the necessary tests, 
feel that any further recount of the subject 
must be largely suggescive. 

The serviceable period of a locomotive is 


dependent largely on the duration of its 
boiler. The limit of power is determined by 


the boiler; the generating power, the safety 
and duration of a boiler mainly depend on 
the facilities offered the water for reaching 
and remaining in contact with the heated sur- 
face. Theefticiency of the heating surface is 
measured by the amountand frequency of the 
water in contact with it, therefore any effort 
tending to promote the freedom of, or hasten 
the action of the water towards the heating 
surface, or in any way encouraging its pres- 
ence at the heated sheets, is one towards in 
creasing the power, the efticiency and the 
duration of a locomotive. 

The evaporation per pound of coal used, 
in a large majority of locomotive boilers, is 
far less than should reasonably be expected. 
This is undoubtedly owing, in part, to an 
insufficient supply of water in proximity to 
ihe tire sheets, caused by the narrow water 
spaces surrounding the fire-boxes, together 
with the flues being set so closely together 
that the them 
is greatly impeded, thus reducing the efficien- 


circulation of water among 


cy of the heating surface. These conditions 
are further aggravated by the scale deposit 
on the transmitting surface, and this, with the 
usual cumbrous manner of staying the crown 
sheet, hindering in consequence the circula- 
tion, thus impairing the efficiency of this 
sheet as a heat transmitter. 

The of of 
water in a boiler are not confined to the loss of 


results improper circulation 
a reduced evaporation for a given amount of 
fuel used ; to this is due the rapid deteriora- 
|tion of the fire-box plates caused by over- 





| heating, the pernicious effects of which are 





To the last question: ‘‘Do you favor the 





77 
we 


scarcely realized. When plates ave overheat- 
ed, the unequal expansion of the inner and 
outer sheets them to such an extent 


that frequent renewal of stay bolts becomes 


strain 


necessary; there is also danger that overheat- 
ing may cause an expansion of the metal to 
a point in excess of its elastic limit, in which 
permanent must 
metal isin precisely the same condition as 
though the limit of elasticity had been ex- 
ceeded by overstrain, * * * * 


case a set occur, and the 


The evaporative efticiency of a boiler de- 
extent, the 
nature and thickness of material forming the 
Carefully 
periments, some years since, however, and 
the results later of actual practice, show that, 
after the first few days of work with ordi- 
nary impure feed water, there is no percept- 


pends, no doubt, to some on 


heating surface. conducted ex- 


ible difference in the evaporative power of 
copper, brass and iron tubes, although their 
relative conducting power, when clean, are, 
respectively. 74, 24, 12, and far as 


2, that, so 
the fuel is concerned, 


of 


there is no gain in using the highest priced 


economical use 
metal ; it is remembered that the same result 
was found when using slightly different 
thicknesses. The difference the 
steaming power of new boilers with furnace 
plates 3 and 5, inch thick was found to be 
materially in favor of the thin sheets ; but it 
is asserted that this difference disappeared as 
the plates became coated with incrustation. 
It isa fact well known that furnace plates 
having a thickness of 8 and ,,-inch are 


between 


S 


more liable to fracture than ,',-inch plate, 
and this argument is at times used to prove 
thick 


this, however, does not necessarily 


the inferior evaporating power of 
plates ; 
follow; the injury to thick plates is mostly 
expansion, this evil 
being directly proportional to its thickness. 


caused by unequal 
Considering the speed of the heated currents 
the short 

homogeneous 


in a locomotive fire-box, and time 
allowed for 


plate of absolutely uniform thickness, and 


transmission, a 
about ,5, inch thick, practically appears to 
to perform all duties re- 
quired of the sides and back plates of a 


be best adapted 
furnace, 7 * * * 


The committee on Magnetic Influence of 
Iron and Stecl in Locomotiveson the Watches 
of Engine as Ws 
Gentry, James Meehan and Harvey Middle- 
ton, had evidently made a very thorough and 
painstaking investigation of the subject, the 


Runners, consisting of 


following being the more important points of 
the conclusions at which they had arrived : 

We find that the magnetic influence of iron 
and steel in locomotives, while it may affect 
the watches of runners to a very slight de- 
gree, as a rule it does not amount to a seri- 
ous disturbing element; and chat if a watch 
is not exposea to uny other more powerful 
electrical agent than the ordinary locomotive 
engine, no difficulty would be experienced in 
keeping accurate time-pieces. 

We are satistied, however, from our in 
quiries and from the answers to the questions 
propounded by the committee, that the 
watches of locomotive runners are subjected 
to more rough usage than those carried by 
men in any other line of business; and that 
we frequently attribute to magnecic influence 
disturbances which are really occasioned by 
a sudden jar or jolt, or some one of the many 
little daily occurrences to which the watches 
of engine runners are subjected, * * * * * 

Your committee found that there is much 
more danger in magnetizing the watches of 
locomotive runners from contact with, or ex 
posure to, the influence of powerful dynamos, 
magnets or currents such as may be met with 
in any large town or city at the present day 
—in the shape of electric light apparatus, 
electric motors and other electrical plants; 
and as many of our locomotive runners are 
of an inquiring disposition, and likely to be 
interested in machinery of all kinds, it is 
more necessary to try and protect watches 
from this cause than from any real danger in 
connection with the iron and steel ina 
locomotives. * * * * * 

Your committee in going over the large 
number of statements from locomotive run- 
ners, are convinced that much depends upon 
the handling of the watch and the care given 
it by the man in whose charge it is; and that 
an inferior time-piece in the hands of a care- 
ful man is sometimes more reliable than the 
finest watch in the hands of a runner who 
has no system in his method of winding, ad 
justing, etc. We mention this fact as having 
some bearing on the various causes of dis 
turbances which the magnetic shield could 
not be expected to remedg@. 
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Self-Instruction for Young Mechanics. 


By FRANK RICHARDS. 


VIII. 

We may now venture to look a little at the 
standard and traditional diagram that has 
always been used to show the principles of 
isometric projection. It is very convenient 
for the purpose, and I have not meant to 
treat it with any disrespect. Here is a plane 
projection of a cube, Fig. 1. Of course all 
its sides are equal, and all its angles are right 
angles. Here is the isometric projection of a 
cube, drawn to the same scale, Fig. 2. The 
sides are still equal to those in the plane pro- 
jection, and still equal to each other; but the 
Two opposite angles of 
become obtuse 


angles are changed. 
each face of the cube 
angles, and the two alternate opposite angles 
The square has 


have 


have become acute angles. 
become a rhombus. 

Now no mechanic has any respect for a 
rhombus. He always thinks of it as a square 
that has been spoiled in making. It 
tipped over, Fig. 3, before its joints have sei, 
you know. But the same mechanic has great 
admiration for the diamond; so here we pre. 
sent him with a couple of them, Figs. 4 and 
5. You will have hard work to persuade 
him that they are the same old rhombus in 
disguise. It may be that the disguise was 
the other way, and that what we habitually 
think of asthe diamond is the real thing. 
We certainly know more of its properties 
under that name. We regard it as one of the 
most symmetrical of figures. 
cal in relation to both of its axes or center 


It is symmetri- 
lines. When asquare becomes a rhombus, 
as it does when we make an isometric pro- 
jection of a square surface, the thing that oc- 
curs in connection with the change of the 
angles isa change in the length of the di- 
agonals, or the lines connecting the opposite 
corners of the square. One becomes longer 
and the other becomes shorter. But, however 
much the square may be tipped over, and 
however much the angles may be changed, 
the two diagonals always remain perpendicu- 
lar to each other. We encounter this prinei- 
ple frequently in machinery, in ‘‘ lazy tongs” 
and movements of that character. This was 
why the corners of our brick, tipped over at 
45°, appeared as right angles. The sides and 
ends of the brick had then come into the po- 
sition of the diagonals of a square. 

The rhombus that occurs in true isometric 
projection always has the same angles, so we 
need not chase our diamond to any ex- 
tremes. In isometric drawing the propor- 
tional length of either diagonal of the rhom- 
bus to the side of it is always the same, and 
the proportional 
measure of any figure, 
when measured in a 
direction parallel to 
the diagonal, will be 
changed in the same 
ratio. A circle lying 
in the plane of either 
square face will be 
elongated in the line 
of the longer diago 
nal, and in the same 
proportion as the di- 
agonal is itself elon- 
gated, and it will be 
shortened in the line of the shorter diagonal. | 
The circle becomes an ellipse, and it is an | 
ellipse of constant shape. If we can find the 
constant relative lengths of the two diagonals 
we can know the constant ratio of the two 
axes of the ellipse to each other, and the ratio 
of each to the actual diameter of the circle 
represented. 

The diagonal a » of the square, Fig. 1, 
being the hypothenuse of a right-angled tri 
angle, and the other two sides each being 1, 
the diagonal will be 4/2, or 1.414. In the 
isometric drawing of the square, the right 
isometric or base line b ¢ being 30° from the 
horizontal, and a} being vertical, the angle 
abemust be 60°. Now we know, because 
everybody knows, or ought to, that 60° is the 
angle of an equilateral triangle, and the tri- 
Then 
ac must be the same length as the other sides 
of the triangle. as length must be 1. But 


angle adc must be such a triangle. 


has 





its original length in the square was 1.414, 
and its present length is a fraction of its 


Rita 1 
original length represented by , and the 
8 g I Yi 414 


measure of everything on this line will be| 


this fraction of its original length. To ob- 
tain the length of the long diagonal we have 
here another right-angled triangle a dc, that 
will readily give us half of it, or the same tri- 
angle would do it. The length of dc is 1, 
and ec is of course .5, then the length of de 
is 4/1* — .5% =.866. This being one-half 
the long diagonal, its whole length must be 
1.782. Iis present relative length, then, 
treated the same as we served the short one, 
1.732 

414° 
these into decimals, by dividing the numera 
tor of each by its denominator, we get .707 


will be If now we make both of 

















Fig. 1 














but, after all, the ellipse must be inked by 
hand, so that what we use to ultimately 
guide the pen in inking, we use for the whole 
process, and we put the ellipsograph care- 
fully away upon the top shelf. 

The ellipses made in sets that I find in 
catalogues of drafting instruments are not of 
the right proportions for isometric drawing. 
In those that I have examined—and I know of 
no others—the short diameter is .75 of the 
long diameter. The short diameter, the long 
diameter being 1, of the isometric ellipse, is : 

107 _ perme 
= ste. 
1.224 
pay makers of such things to get out sets of 
ellipses of these dimensions; but they know 
their own business. I suppose they would 
never happen to be of the right size for us. 
The scale which I offer, Fig. 6, half size, 


It would seem that it would 












































Fig. 7 


and 1.224 as the proportional (not actual) 
lengths of the diagonals, and the proportional 
lengths of the axes of the ellipse will be the 


same. These will also be the actual lengths 
of the axes where the original diameter 
was 1. 


As I believe I said in the beginning, the 
difficulty of readily describing ellipses has 
had much to do with preventing the general 
use of isometric projection. If an ellipse 
could be described as readily as the circle 
can be drawn with compasses, we would use 
it more, and we would know more about it. 
I remember that I learned much of the prop- 
erties of circles by scratching them on the 
ground with the tines of a pitchfork. An 
ellipsograph is too expensive a plaything for 
every boy to have; and the best of them, so 
farasI know, have the fatal defect of not 
making a ink. They will 
describe an ellipse very nicely with a pencil, 


good line in 


Fig. 8 








should be of some use. This will readily 
show the semi-diameters of any ellipse within 
the range of it. The base line represents the 
actual diameter of the circle, and upon it 
may be raised vertical lines representing as 
many subdivisions of the inch as may be de- 
sired. Where these verticals are cut by the 
two oblique lines will be the corresponding 
semi-diameters of the ellipse. 

The ellipse, Fig. 7, will touch the sides of 
the rhombus, as the circle touches the sides 
of the square, at the middle of each. Then 
if upon the two diagonals we measure off the 
extreme dimensions of the ellipse, as obtained 
from the scale, Fig. 6, or otherwise, we have 
eight points of the ellipse, and we can readily 
draw it in with sweeps. 

If eight points are not thought to be enough 
to define the ellipse accurately, we can 
readily obtain as many as we choose. One 
method would be by the subdivision of the 
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square into any number of smaller squares, 
and a corresponding subdivision of the rhom- 
bus. This method would apply to the re- 
production of any figure, regular or irregu- 
lar, in any isometric plane. By the way, Fig. 
7, by turning it around, will correctly repre- 
sent either face of the cube. The five-pointed 
star, Figs. 8 and 9, is not difficult, because 
only the five extreme points have to be lo- 
cated, the straight lines determining all the 
rest, and the system of squares was not nec- 
essary. 


- | 


Rand, McNally & Co., Chicago, have re- 
cently published a small book designed for 
the use of railway superintendents, train 
masters, train dispatchers, etc., called 
‘“‘Crull’s Time and Speed Chart.” The book 
is of a size convenient for the pocket, and is 
indexed by notched leaves, so that any page 
may be instantly turned to. Each page is 
devoted to a certain rate of speed for a train, 
the rates provided for being from 2 to 69 
miles per hour. On each page the time con- 
sumed in running any distance from 1 to 150 
miles is given in hours, minutes and seconds, 
and also the time for fractions of a mile, 
from one to nine-tenths. The tables are com- 
puted with special reference to trains being 
run without schedules, as specials, extras, 
etc., and afford a means of readily making 
out a special card with much less liability of 
mistake than by ordinary methods. We 
think it well calculated to save time and 
trouble, and increase the safety of railroad 
operating, and that it will meet with favor 
amongst railroad employes concerned in the 
running of trains. , 

——_ ome 

The steel paddle steamer ‘*‘Calais-Douvres,”’ 
of 1,200 tons register, built by the Fairfield 
Shipbuilding and Engineering Company, for 
the London, Chatham & Dover Railway 
Company, attained, on her official speed 
trials, amaximum speed of 214 knots per hour 
and the average of several runs 203 knots, 
with the engines working at fifty revolutions 
per minute. The dimensions are: Length 
between perpendiculars, 325 feet; breadth, 
36 feet ; depth moulded to upper deck, 2 
feet 6 inches. The engines are of the com 
pound-diagonal, direct-acting type, with 
high-pressure cylinder 59 inches diameter, 
placed above a low-pressure cylinder 106 
inches diameter; stroke, 6 feet; working 
pressure, 110 pounds per square inch. The 
paddle wheels have feathering floats. 


——_ > 


We have received from Mr. P. H. Wood- 
ward, secretary of the Board of Trade of 
Hartford, Conn., a book published by the 
board, setting forth the advantages of Hart- 
ford as a manufacturing, business and com- 
mercial center. Brief sketches are given of 
the history of the city and its attractions, as 
well as of the important industries and insti- 
tutions. It is a super-royal 8vo. of 220 
pages, well illustrated and well bound, and 
contains much information that will be found 
of interest to manufacturers, business men 


and others. 
- ——— ome 


By the courtesy of James H. Smart, LL. D., 
President of Purdue University, Lafayette, 
Ind., we have received the ‘‘Annual Register” 
for 1888-89, together with an invitation to 
attend the fifteenth annual commencement. 
Prominence is given to the course in mechan- 
inal engineering, and the Register shows the 
school to be in a prosperous and healthy con- 
dition. 

ame 

Weare indebted to Prof. A. T. Woods for 
the catalogue of the University of Illinois 
for 1889-90. We judge from it that the 
University is in a prosperous condition, and 
it is certainly well equipped for its work, 
especially in the matter of equipment for 
teaching the practice and .science of me- 
chanics. 

The name of our correspondent who 
favored us with sketches and description of 
‘‘A Handy Protractor,”” published in our 
issue of June 6, is Allan Strale, not Stratz, 
as we had it—simply another illustration of 
the necessity for writing names plainly. 








a 
og 






a 


| 
2 
e 
4 
| 
2 























4 


ot phitnateceta 


ek 

















led 


JuNE 27, 1889] 





AMERICAN MACHINIST 





Modern Locomotive Construction. 
By J. G. A. MEYER. 
NINETY-FOURTH PAPER. 


The following figures represent a throttle 
lever‘arrangement for engines, in which the 
throttle rod passes through the side of the 
dome. Similar letters in the different views 
indicate the same details. 

Fig. 525 represents this throttle lever ar- 
rangement as seen from the back end of the 
boiler. Fig. 526 isa plan of the same; Fig. 
527, a section of the steam gauge stand, 
stuffing box, gland and steam pipe connect- 
ing the steam gauge stand to the dome; Fig. 


528 shows the throttle rod, and Fig. 529 the | 


link used for connecting the throttle lever to 
the steam gauge stand. 

The steam gauge stand marked A is often 
made of cast-iron; sometimes of brass, and is 
bolted to the top of the boiler by means of 
two studs passing through the holes a a. The 
throttle rod G works in the brass stuffing box 
B, which is fastened to the steam gauge 
stand by means of the two studs dd ; these 
studs are also used for tightening the brass 
gland C. The stuffing box is bored out at 
one end to receive the hemp packing and the 
gland; the other end of the stuffing box is 
tapped, and the wrought-iron tube or pipe A 
screwed into it. This pipe is about ;, of an 


inch thick, and is the same kind of tubing as 
used for water grates, to which we shall re- 
The other end of the pipe A is 


fer later on. 
screwed 
into a small 
brassflange; 
the latter is 
riveted to 
the outside 
of thedome, 
and is com- 
pletely cov- 
ered by the 
dome _cas- 
ing. The 
pipe A is 
not bored 
out; its in- 
ner diame- 
ter is some 
what larger 
than the di- 
ameter of 
throttle rod 
G, so 





as to 
give the lat- 
ter ample 
freedom for 
its motion. 
The _ pur- 
pose of the 
pipe Kis to 
cover and 
protect the 
throtule rod, 
and in the 
meantime 
bring the 
stuffing box 
B and gland 
O—which are 
required in 
any case— 


5 
~yar? 









a connection between the throttle lever H#,| paper). A steel latch Z, having three or 
and the lug c, cast to the steam gauge stand | four teeth cut in its end, engages with the 


A, and serves 
as a fulcrum 


for the for- 
mer. 
The man- 


ner of locking 
the lever EH 
differs greatly 
from any of 
the previous 
designs. The 
upper side of 


the jaw H 
(Figs. 525, 
1526,) is  ex- 
tended _ side- 
ways and 


formed into a 
circular rack; 
the pitch of 
the teeth is 
very fine, so 
as to obtain 
a regulation 
of the throttle 
valve as close 
as possible to 
the require- 
ments of the 
engine ; yet 
with this ar- 
rangement it 
will be difti- 
cult, if 


| 
| 
| 


not 

































































rack. The 
lug forged to 
the bottom of 
the latch, and 
sliding in a 


slot eut 
through the 
lever, serves 


as a guide for 
the latch; the 


link F con- 
nects the 
latch to the 


handle M, 
which, in be- 





ee 


>) 
the lever is locked. The steam gauge is 
fastened to the upper part of the stand A ; 
the center f en this stand coincides with the 
center of the steam gauge. 

The handle D, D, Figs. 525, 526, is for the 
purpose of opening one of the safety valves, 
or regulating the pressure on the same; the 
pin 2 connects a spring balance—not shown 
—to the lever D ; this spring balance stands 
in a vertical position with its upper end at- 
tached to the safety valve lever; the handle 
D swings on the pivot 7, which is cast on the 
back of the steam gauge stand A ; the pawl 
N engages with the teeth cut on the edge of 
the steam and prevents the 
lever D from moving upwards. In pulling 
the on the 


stand, 


gauge 


the lever downwards, pressure 























; : ing pressed safety valve will be increased. 
mc te Ws 6 aa Bea towards the The safety valves and spring balance will 
Brass B UL C : throttle lever be described later on; all that we need to 
11 1g Threads to one inch x . at J | handle, dis- say here is that two safety valves are always 
Le | 3 ig! rh re PT _ engages the used fora IScomotive boiler, and it is only 
7 + 7 | | a aM Wik he ei a latch from _ one of these that can be released, or the press- 
= TY (S EO the rack, and ure upon it changed by the lever D; the 
K — ae leaves the other safety valve is or should be beyond the 
ima said lever free to control of the engineer. 
move. In — —_-—— 
—t_—-Sr-+—tov st tron moving the The latest statistics of Krupp’s establish 
UT lever to and ment are supplied in a book just published at 
fro, the lateh Essen. In 1883 it had nine workmen; in 
LL. will move 1848, 74. In July, 1888, it employed 20,960 
faster than men, of whom 13,626 were at Essen, and, in- 
the pind, and cluding the families of the workmen, it sup- 
it is on ac- ported a population of 73,769 souls, of 
count of the whom 24,193 lived in the houses it provides. 
difference be- There are at Essen 1,195 furnaces of various 
construc: 
tions, 286 
_ boilers, 92 
. ms ccaaemaeness 7 "* steam ham 
4 mers of 
L 8 5¢ "from 100 to 
z F age i iil ee tibiae aia 50,000. kil., 
es (2) Wrought-Iron— 370 steam 
| | i | eng ines 
ao with a total 
sie atin of 27,000 
| horse-po w - 
bd er, 1,724 
7 G different 
4) 1a : . oo machines 
— Taper Vin" 2S — Wrought Iror . & 3 Taper-\¢ nel or 7 
i a i z = and 3861 
‘I, | Fig. 528 cranes. Of 
2 | coal and 
aa coke 2,735 
t Sis y ‘| tons are 
used daily, 
and 11 blast 
furnaces of 
the latest 
construc- 
tion pro- 
Js] duce nearly 
: byes 600 tons of 
= iron per 
5 a SS J day.— Hng- 
P : } 2 ineering. 
Re ® +> 
. Fig. 525 ~ A Los 














within easy To. 











reach of the ‘s 
engineer. 
In this de- 











sign the jaw 











H and the 
jaw at the op- 
posite end of 
the throttle 
rod are keyed 
to the latter, 
indicated 





as 








in Fig. 528; 
this way of 
fastening the 
jaws to the 
throttle rod 
differs a little 
fromthe man 
ner of fasten- 











nm 
wrow ght Aro 






Angeles 
(California) 
paper, in de 
scribing the 
recent open- 
ing of a cable 
railway in 
that city, 
states that the 
boilers, which 
are of the 
Wazelon pat- 
tern 
ed in 
columns May 
28, 1889, says 
that the boil- 
\ ers are be- 

lieved to be 


describ- 
these 


the largest 
known, being 
rated at 500 
horse-power 
each. They 
are 10 feet 
diameter 44 
ft. high, each 


ing similar jaws, which have been previous- impracticable, to obtain as close a regulation tween the rate of these motions, that, when | containing 1,600 tubes 4° diameter and 36 


ly illustrated. The wrought-iron Jink J forms as with the design shown in Fig. 518 (last | the latch 1 engages with the circular rack, | long. 
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LETTERS FROM PRACTICAL MEN. 
Ammonia Engines. 
Machinist: 

Denton has given us a 


Hditor 
Prof. James E. 
valuable table for comparison of steam, am 


American 


monia and allied engines, but there are some 
of the claims of the advocates of the ammo- 
nia engines that would bear a little further 
investigation, inasmuch as they would claim 
that it is not hit upon in that table. 

They claim that with the ammonia engine 
there are but 540 rejected heat units or latent 
heat thrown away in the exhaust, while with 
steam there are 1,000 heat units, thus claimipg 
a gain there of nearly 50 per cent. A mo 
ment’s thought would show them that steam 
at 70 Ibs. pressure has a total heat of 1,210°, 
and rejects say 1,000°; while the ammonia 
gas has a total heat of about 640°, and rejects 
540 - in other words, it starts with a litue 
over half the total heat of steam); and rejects 
about the same per cent. that steam does. 
They are simply dealing with one-half 
the heat. 

The claim of avoiding cylinder condensa- 
tion is questionable. Ammonia gas being a 
fixed gas, like air, etc., is not condensed by 
the simple abstraction of heat, so vhat a sur- 
face condenser is of no value for an ammonia 
engine; but a jet of water must be mixed 
with the exhaust before it again be 
brought into a condition to again enter the 
boiler, and the gas leaving the boiler is satu. 
rated with vapor from the water. This is un- 
avoidable, and is it not probable that this 
vapor, being at a temperature lower than 


can 


that due to its pressure, is condensed on its 
way to or in the cylinder ? 

Another claim is that ammonia engines re- 
quire no cylinder lubrication. It should be 
put that it would be impossible to use oil 
in ammonia engines, as it would turn their 
boiler into a soft-soap factory. 

A further claim is that ammonia will keep 
a boiler clean and sound. 

Inland cities are having quite a problem 
what to do with their sewage. Most of it 
woes into the streams on the banks of which 
the cities are located, and boiler owners who 
are so situated that they get large quantities 
of it in their water are having a great deal of 
trouble from the gas from the 
water charged with sewage. It is terribly 
corrosive in its effects after it has once got 
started on the iron, and at present there is no 
known remedy but a change to some other 
W. E. CRANE. 


ammonia 


water. 


Packing Piston Rods and Pumps, 
Editor American Machinist : 

There is quite often displayed a great deal 
of ingenuity in the packing of glands ina 
steam plant. Especially does this obtain in 
a plant which has been running for years, 
and is naturally beginning to show the re 
sults of years of faithful duty. With rods 
worn taper, perhaps fluted or scored, and out 
of line, the trials of packing begin. With 
the many elegant and costly packings on the 
market, it would seem as if there should be 
no trouble, and yet there may be even while 
using such; for the fact is that almost any of 
them are good when the conditions are good; 
and it is also true that not every engineer can 
get such packing. 

Perhaps the cold water pump used for 
boiler feed or tank purposes is as often in 
bad shape as any other machine as regards 
Iu is so easy to draw up the gland 
leak, until the 


packing. 


so that it don’t friction is, 


quite often, enough to demand more throttle 


opening, and a badly worn, if not scored rod, 
Of course he will tell you that 
the packing is no good. The fact is that the 
water end is the easiest gland to be packed. 


soon results. 


One thing you need; that is, rubber; I have 
taken old bicycle tire when pliable, and have 
laid for a bit of good rubber from played-out 
hose, and have rejoiced in getting hold of a 
worn-out air-pump valve from a condenser. 
Trimming the rubber off in good shape, its 
length should be such as not to allow the 
ends to meet, and it should be wrapped with 
elther hemp, candle-wicking, asbestos wick 
or canvas. Try for yourself which will suit 
your conditions, I use largely hemp, and 
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it a spiral twist before putting onto the rub- 
ber; have also used both of the others men- 
tioned with excellent results—but hemp is 
the cheapest. Pack fairly home, and draw 
the nuts till you feel the cushioning spring of 
Should rod be in bad 
shape, and very hard to hold, pack alternate- 
ly with some of the manufactured packing, 
giving preference to pliable goods. Use your 


the rubber. your 


own judgment in buying, as the results are 
Such packings range in 
price from 20 cents to $1.50 per pound. 

If your rod is badly fluted—and lots of 


on your own head. 
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and asbestos wicking before packing, and 
thoroughly mix it through the fibers of the 
packing. To those who have never used 
this, or similar mixtures, I will say that you 
will be delighted with the results of a trial. 
The fact is, that I use such a mixture almost 
every day, and on various things, from the 
threads of a bolt to the face of a gasket—and 
always with The life of a 
hemp gasket can be indefinitely prolonged 
by its use, and it will assist the wicking to 
prevent leaking of the meanest globe valve 
stuffing-box you have on the premises. Once 


good results. 











[SOMETRICAL DRAWINGS. 


them are—go at it with a fileand emery cloth | tried always used holds true of this. I know 


until it is smooth enough not to cut the pack- | 
Fill the gland with waste while at it, | 


ing. 
so none will enter the cylinder, Finishing 
up, either draw-tile or work the emery cloth 
lengthways. Should your rod be worn taper 
—and it seems that few are not—you will 
tind this style of packing particularly useful 
and satisfactory. 
chance to have the rod 


Not always can one get a 
out and trued in the 
lathe, and in the hurry of more important 
work, when the shop is shut down, the rods 
are neglected. I have come to the conclusion 
that the pump manufacturer could help us 


out if he would make the rod smaller in di 


es 


rages 
| 


of one engineer in charge of a 24''x48" engine 
who packs the piston rod on his engine with 
good, clean waste twisted loosely, and well 
saturated with tallow, plumbago and bees 
wax. Of course he mixes in good judgment, 
and gets it packed just so, and don’t set it up 
with the big monkey wrench. As the waste 
is worth say 10 cents per pound, his employer 
docsn’t pay much for packing, and his rods 


/are smooth as new, while there is no steam 


blowing. There are many paying big bills 
for packing who could profit by trying some 
of these simpler home-made things. 


In regard to the use of rubber in the steam 
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Rig To LEVEL SHAFTS—PATTERN MAKERS’ TURNING Too... 


ameter where it does not touch the packing, 
say '," less; try it, some of you pump men, 
and it will be appreciated. The wedging 
taper, that is so annoying as you try to run 
your pump slowly, could be removed more 
easily and more truly. 
ants for packing, there are various kinds 


In regard to lubri- 


used, from plain engine oil to some special 
You 
mixture of tallow, cylinder-oil and 
plumbago, than plain oi]. This mixture, if 
the water is, say at 120°, will be better by 
using some beeswax, melting and mixing to- 


mixture. will get better satisfaction 


| . . 
| gether, and applying with a brush say once a 
iry to get it smooth from twigs, and to give | 


week, | use this mixture on hemp, lamp 


SEE PAGE 7%. 





end one must be careful; not but that many 
are satisfactorily using it, but because it de- 
mands more care and skill in packing and in 
tightening up. No rule can be laid down to 
fit all conditions, and yet I should advise 
giving preference to soft pliable packing. 
There are two ways to pack a steam gland. 
One way is to fill with a solid hard packing 
and screw itup solidly; there is no give to it, 
nor life or spring about it, and unless care- 
fully watched and frequently oiled, the result 
will be a worn, if not a scored, rod. I say 
nothing of the friction of such packings, as 
that square root of 
tality of the engineer in charge. 


the bru- 
The other 


varies as the 





yay isto fill the box with some light, soft 
pliable packing that adds no friction, takes 
little oil, scores no rods, and lasts reasonably 
well. Should your rod be in bad shape— 
and still you have not time to true it up—get 
some rubber and cut in such shape as to keep 
from touching the rod, and yet to actasa 
cushion for packing. A Y-shape is a good 
way, allowing the sharp edge to point toward 
the rod. As the rubber will swell with 
steam, adjust the nuts carefully, and you will 
find that this isan elegant article to inter- 
pose between the light, soft packings. One of 
the finest packings in the market is made on 
this principle; and 1 know that fifteen years 
ago I worked the same scheme while a loco- 
motive fireman. Used on the pump or the 
engine that packing is best, other things 
being equal, which holds the best with the 
least friction. 1. T. PARKER. 


Isometrical Drawing. 
Editor American Machinist : 

I can speak from experience of the great 
value of the art of isometrical projection to the 
engineer ; when out taking dimensions, for 
example, it is sometimes most useful to be 
able to show the three views on one sketch, 
and in certain cases it is almost impossible to 
give adequate particulars or convey correct 
ideas to others without going to considerable 
trouble in lettering and referencing the dif- 
ferent views requisite to give the particulars 
wanted. In writing the foregoing I had in 
my mind certain special work which I was 
at one time constantly called upon to per- 
form, namely, to show the positions and atti- 
tudes of the various feed pipes, both supply 
and discharge, in relation to that class of 
feed-water heater known as Green’s econo- 
mizer, and the boilers supplied therefrom. 
The sketches customarily made were mere 
plan views of the pipes. Vertical lengths 
in such cases had to be shown by a small 
circle, and the words ‘‘up” or ‘‘down” writ- 
ten to such circles. It was not customary to 
show end and side elevations, but the need of 
them was often felt. In some cases, especially 
in old-established places, the intricacy of pipes 
would be very great. To follow the pipes 
on an ordinary plan and elevation drawing 
would be liable to cause errors, but in mak- 
ing an isometric sketch it was very easy to 
note so many lengths of pipe running in one 
direction—call it forward, so many to right, 
to left, up or down, and to sketch them in 
pictorially, marking down as many times nine 
feet as there were lengths of pipe. 

The annexed sketch somewhat resembles 
cases I have met with, but only the latter 
portions are here shown, the feed to No. 3 
boiler being simply indicated where it 
branches off. The idea is sufficiently evi- 
dent, however, and the sketch shows how 
easy it would be to include any number of 
pipes. Some systems I have met with pre- 
sent infinitely greater detail, such as separate 
feed pipes from the pump on the main engine, 
the donkey pump and the injector, and there 
will be found various connections through 
the feed heater, and direct to the boilers and 
to the by-pass or relief valve. Sketches thus 
arranged facilitate reference to pipes, and 
afford a means of studying improvements. 
The arrangement of flues and dampers, as 
indicated by the dotted lines, can be rendered 
evident on the same sketch, as well as steam 
pipes. 

Asa rule in isometric sketching one regu- 
lar rule should be employed, which is that 
vertical lines remain vertical. Another rule 
is that horizontal lines are all inclined 30 
from a rectangular co-ordinate to the vertical. 
In the sketch this is not done. I have found 
it more convenient to make one set of hori- 
zontal lines parallel with the lower edge of 
the paper, or simply at right angles with the 
vertical. The other set of lines incline at 
about 40°. In the correct isometry the three 
lines which meet at the corner of a cube— 
no ! a brick —incline at 120° from each other. 
In the approximate method I use an end ele- 
vation, as seen in the case of the economizer, 
showing right angles as right angles which 
are on one vertical face, but on the adjoining 
vertical face and in plan, all right angles 
become either less or more than 90°. 

Though not standard practice, I have found 
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this system very convenient. Flues can be 
shown, of course, on the same sketch. Of 
course in rapid sketching I would only show 
pipes by single lines, indicating flanges by 
a small ellipse and valves by a cross, and the 
letters Ck or St or Sv, Bo to indicate check, 
stop or safety valves, or blow out. 

An inconsistency, such as the inaccuracy 
of the approximate method will be termed 
by some good draftsmen, will not be objected 
to by those whose skill in drawing is lim- 
ited. 

Personally, my powers of sketching are of 
this latter class, and though practice enables 
me to improve on the crude effect herewith 
accompanying, and even to use correct isom- 
etry, I can well understand that there are many 
who will welcome my easier method asa 
means of showing pipes, ete., and who will 
by actual practice attain to better things in 
time. The leisure of many is too limited to 
acquire perfection by mere study, and actual 
practice is after all the best school of design. 
W. H. Booru. 


Level Shafts—Pattern Makers? 


Turning Tool, 


Rig to 


Editor American Machinist : 

I enclose you sketches of a couple of ideas 
that may be of use to a few of your many 
readers. 

The first is a handy rig which we used re- 
cently to level our line to countershafts. 
It is first hung on a section known to be 
level; the straight-edge is then set true by 
the adjusting screw, upon which it rests. 
Straight-edge slides easily in mortises, and 
may be of any convenient length. The low- 
er end of hooks should be weighted ; they 
will then assume the perpendicular much 
quicker. The idea was suggested by Mr. 
D. E. Whiton. The sketch shows clearly 
its construction and application. The other 
is an improvement in pattern makers’ turning 
tool. I found by grooving, as shown, the 
tool retains its cutting edge much longer, 
cuts more rapidly and leavesa better surface. 
The lateral motion givento it in using, pre- 
vents grooving the work. It is especially 
good on the pulley rims, it does not chip them 
at the joints. Gro. S. CURRIE. 


——-  ogape--———— 


The Great Telescope. 


Through the courtesy of Warner & Swazey, 
Cleveland, Ohio, the builders of the Lick 
telescope, our office is adorned by a fine 
picture of this, the largest and finest tele- 
scope yet constructed. 

The following condensed statement of 
facts regarding the instrument will be found 
interesting : 

This instrument, the largest and most 
powerful refracting telescope in the world, 
was erected in 1888. at the Lick Observatory, 
which is located on Mt. Hamilton, in Santa 
Clara county, California. It is about fifty 
miles southeast of San Francisco, and twenty 
six miles east of San It is 4,200 feet 
above sea level, and in sight of the southern 
end of San Francisco Bay. 

The column is of cast-iron, 


Jose. 


10x17 feet at 
the base, and 4x8 feet at the top, and weighs 
20 tons. On this rectangular column rests 
the head, weighing 4 tons, in which is jour- 
naled the polar axis. 

Around this head is a balcony, on which 
the astronomer is stationed. By a 
system of wheels he is able to adjust the 
instrument on any star desired, and read its 
position by microscopes, illuminated by 
electric light. Access to the balcony is gain- 
ed by a spiral staircase on the south side of 
the column. 

The polar axis is of steel, 12 inches in 


assistant 


diameter, 10 feet long, and weighs 2,700 
pounds, The declination axis is also of steel, 


is 10 inches in diameter, 10 feet long, and 
weighs 2,300 pounds. 

The tube is of steel, 57 feet long. Its di- 
ameter is 4 feet at the center, tapering toward 
ach end to 88 inches. The tube complete, 
with all its attachments, weighs 5 tons. This 
made follow the star by means of a 
driving clock weighing one ton, controlled 
by a double conical pendulum, which is 
placed near the top, and within the column, 


is to 
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and is reached by a landing from the spiral 
staircase. At the side of the great tube 
three small telescopes of 6-inch, 4inch and 
3-inch aperture are attached, which serve as 
finders. 

The magnifying power ranges from 180 to 
3,000 diameters. 

The object glass is 86 inches clear aper- 
ture, and weighs, with its cell, 582 pounds. 
By special accessories the telescope is adapted 
to spectroscopic, photographic and micro- 
metric work. 

The center of motion is 37 feet 
base, and when the telescope is pointed to 
the zenith, the object glass is 65 feet above 
the base of the column. When turning the 
instrument in declination, the weight that is 
put in motion is 7 tons, and when turning it 
in right ascension 14 tons are being moved. 
The total weight of the instrument is 40 tons. 


above the 


ape 


The Engineers of the Old World Greet 
the Engineers of the New. 


( Communicated.) 


It will be remembered that a short time 
since the steamship ‘‘ City of Richmond,” of 
the Inman Line, was chartered by members 
of the Civil, Mining and Mechanical Engi- 
neering Sucieties of the United States to take 
abroad such of their members and their fami- 
lies as could find leisure to visit England 
and the French exposition. So numerous 
were the applications for passage, that the 
ship was not only filled to its full capacity, 
but a portion of the ‘‘ City of New York” 
was also engaged for the purpose of convey- 
ing the overflow. 

So swiftly do events move in this progres- 
sive age, that it seems if the cheers 
which rang out from the crowded dock and 
from the vast ‘‘ can’t-get-away ” throng who 
gathered there to bid them good-by, had 
scarce died away, when there came to us 
across the sea the echoes of the enthusiastic 
greeting which their brethren of the Old 
World gave them, as their outstretched 
hands bid them welcome to Albion's shore. 
The first event of which the wires bring to 
us any knowledge, was the gathering of 
‘* the clan” about the tables of the Institute 
of the Civil Engineers in London, whereon 
in prodigal profusion were spread the instan- 
taneous views obtained by different engi- 
neers on the way over. Just what 
views were we shall hope to learn, and _per- 
haps to see, later on; but it is safe to believe 
that the victims will do their best to callin the 
prints and to smash the negatives. On the 
afternoon of June 13th, the engineers of Lon- 
don and vicinity tendered them a reception 
at the House of the Civil Engineers in St. 
George street, and when they were formally 
welcomed by Sir John Goode in behalf of the 
engineers of Great Britain, Past President 
Thurston, of the Mechanical Engineers, the 
wires tell us, responded in what all who 
know him will readily believe were admira- 
ble terms, and which speech was supple- 
mented most admirably by other speakers. 

The generosity of the Londoners had_pro- 
vided, in the refreshment rooms below, a 
repast such as can only be found in that land 
of good eaters; and, in compliment to the 
national taste of their guests, learned no 
doubt through what Dickens had told them 
of us in his ‘‘ American Notes,” they under- 
took the compounding of a variety of fluid 
mixtures, the peculiar composition of which, 
and the success of which, will only be fully 
known when some of the survivors return to 
the ‘‘ land of steady habits.” 

When, on the evening of the same day, 
they were invited to a banquet given in 
honor of them, within the walls of the 
famous ‘‘ Guildhall,” and around the tables 
of which there lingers the aroma of Lord 
Mayor feasts of hundreds of years agone, we 
can readily fancy the quiet nudge some of 
the western world fellows would give a neigh- 
bor, under breath he whispered, 
‘*Gosh, aint we going it ?” 

It was a handsome compliment to the 
American engineers that the Lord Mayor of 
London should tender the of ‘* Guild- 
hall” for such an occasion, and it was not 
only a compliment, but a proud moment 


as 


these 


as his 


use 
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for them, when the son of the people’s Presi- 
dent arose as the U. 8S. Minister to England, 
to make his first speech in that country—a 
speech which all agree was not only most 
pertinent to the occasion, but which settled 
his place, not in the hearts of his country 
men, as that was done long ago, but in the 
regards of our English friends who ever have 
had in place for 
martyr father. Of the speeches made by 
many, wecan only conjecture; but of those 
made by President Towne, of the American 
Society of Mechanical Engineers, and of Ex. 
President Wittemore, of the Civil Engineers, 
and other Americans who spoke, we may 


their hearts a warm his 


rest assured they were in their usual good 
taste, and well adapted to such a gathering, 

To those of us who, left behind, can only 
quarrel with a fate that has shut us out 
from all these pleasures, there will come to 
many of us athought which will subdue us 
to a gentler, sadder mood, and that thought 
will be, what a proud day this would have 
been to ‘‘ our Holley,” had he but lived to 
It was the dream of his later years 
to be amid just such a gathering. It 
his oft expressed wish that he might, with 


see it. 


was 


his fellow American engineers, have crossed 
the seas, and to have, with them, received the 
cordial greeting which ever awaited him there, 
and which he well 
extended to the societies he not only was so 
active in founding, but which he ever had 
close in his affections ; and it will disparage 


knew would have been 


no one to believe that the magnificent wel- 
come, that has only just begun to be tendered 
to the engineers of America by the engineers 
of the Old World, is largely due to their 
kind remembrance of the genial, brilliant, 
world-renowned mechanical 


engineer of 





America, Alexander Lyman Holley. 
ONE WHO REMAINED AT HOME. 
— +e: _- 
Convention Notes, 
The Association was called to order at 


10.30 A. M., June 18, by President Setchel, 
who arrived late on account of washouts. 
There was a very large crowd in attendance, 
but about as many of the lobby as there were 
members. 

The large International was crowded, and 
had no rooms left as early as Sunday noon. 
One commendable feature was the absence of 
patent couplers and other exhibits at the 
hotels, the supply men having rented a large 
show-room under the hall wherein to display 
their entertain- 
ment for the ladies’ brigade was well organ 


wares. The committee on 
ized, and excursions and rides were timed to 
go and come to the minute, each hack being 
assigned to four ladies, who held a ticket for 
its exclusive use while they were there. 

The weather cleared off so that the conven- 
tion people enjoyed the first real pleasant 
Niagara Falls for 


weather experienced at 


about a month. 


After a brief address of welcome by Mr. 
H. J. Sheldon, the president of the village, the 
business of the convention was taken up, the 
minutes of the last convention being approved 
without reading. President Setchel then de 
livered his annual address, which emi 
nently practical, and was well received by 
the convention. 


was 


He spoke of the importan 
work being done by the numerous railroad 
clubs which have been formed throughout 
the country, and spoke of the superior value 
of conclusions regarding railroad 
at result of 
meetings of these clubs. 


practice 
a discussions in the 
Speaking of the 


knowing what 


arrived as 


importance of each one is 
being done by others, he said: 

* But it is a notable fact that sometimes 
what seems the best is faulty, and remains 
so for an indetinite length of time; but this 
does not come from an intelligent investiga- 
tion of the subject, but rather from lack of 
such investigation. We do not know where 
we stand until we compare ourselves with 
our neighbors. Who has not been sitting in 
a railway train and imagined that a train on 
an adjoining track was standing still while 
his own was moving, until, casting the eyes 
upon the ground, the delusion is suddenly 
| dispelled and we find that we are standing 
| still and our neighbor is the one that is mov 





ling. So itis oftentimes in mechanics. We 
| think we have the best—we are moving; but 
by comparing ourselves with others we find 


to our dismay that it is the other fellow that 





| 





is moving, and that we are fast falling to the 
rear.” 

As an illustration of the progress made in 
the methods of doing work, he reminded the 
members of the old way of maintaining valve 
seats, 7. e., by throwing away the cylinders 
and putting on new ones, and how we had 
progressed by easy stages from that to the 
balanced valve, with its precise and _ scien- 
tific lubricating devices. He then briefly re- 
ferred to the improvements made in piston 
packings, and steel for boiler plates. After 
briefly referring to the subjects to be report- 
ed upon by the various committees, and dis- 
cussed during the convention, he announced 
that there had been a large contribution to 
the printing fund, and that the financial con- 
dition of the association was exceedingly 
good, 

Secretary Sinclair’s report showed that the 
number of members now enrolled was 333, 
made up of 307 ordinary, 12 associate and 18 
honorary members, 27 ordinary and one 
associate having been enrolled during the 
year. During the year two members—Mr. 
S. Haines and Mr. George C. Watrous— 
have died. 

During the noon hour of the first day there 
was a discussion upon the cause of bursting 
Mr. Stewart, who opened the 
discussion, giving as his opinion that the 


steam chests. 


principal cause was the generation of a gas 
from the oil used in oiling the valves, which, 
becoming heated by the friction and work 
of compression being done in the cylinder 
with steam shut off, or with the engine re- 
versed, caused the gas to explode. Messrs. 
Lander, Sinclair, Peck and Wilson thought 
that explosions of steam chests were due 
simply to improper design or construction, 
or to the strong compressive action of the 
piston. 


in the discussion following the report of 
the Committee on Boiler Covering, several 
members thought that asbestos was quite 
generally adulterated, and sometimes with 
material calculated to produce corrosion of 
the surfaces with which it came in contact. 
Mr. J. Davis Barnett, of the Grand Trunk, 
puts on rings of angle iron, projecting from 
the boiler about one inch; over these he puts 
wire netting and covers it with silicate cloth 
about an inch thick, covering all with Russia 
iron. He could not give its cost, but thought 
it the best covering. 

The committee on Subjects for Investiga- 
tion and Discussion at the next annual con- 
vention reported the following: 


Compound LocomotivesTheir relative 
efficiency as compared with simple engines. 
Is the saving in fuel large enough to compen- 
sate for the extra cost of compounding and of 
maintenance of increased number of parts? 
Proper proportions. Are the conditions of 
the American system of railroading such as 
to render compounding advisable? 

Testing laboratories—Chemical and me- 
chanical. Are they desirable in connection 
with the mechanical departments of rail- 
roads? Does a marked saving in expense, 
by ensuring best material through chemical 
analysis and physical test, result? 

Link—As compared with other valve mo- 
tions, Wilson’s, Joy’s, Walschoert’s, etc. Has 
any device been found worthy to supersede 
the old-style link for economical service on 
locomotives, all points considered, first cost, 
cost of maintenance, length of service, con 
venience, ete.? Aside from increased grate 


area, are there any other advantages to be 
gained by placing fire-boxes above the 
frames? 

Steel versus iron axles—As relates to fric 


tion, wear of journals and journal bearing, 
liability to breakage in service. 

Brick arches in locomotive fire-boxes— 
Best manner of supporting them, their ef 
ficiency in consuming the various gases com- 
posing black smoke, saving of fuel when 
used in connection with extension front, and 
as compared with the diamond stack, first 
cost, and cost of maintenance. 

Locomotives, tanks, or tenders—Best meth- 
od of preventing corrosion in coal space— 
will it pay to shield the surface exposed to 
coal? If so, what is best material, and how 
should it be applied? The best proportion 
of steam passages in relation to size of cylin 
ders and steam pressure. 

The following subjects were added to the 
list: 

The best form and size of axles for heavy 
tenders. 

What is the relative value and length of 
small and large flues ” 

Secretary Sinclair, as usual, received praise 
on every hand for the masterly manner in 
which he has handled the business pertaining 
to his office, all agreeing that the proceedings 
of the convention are very much facilitated by 
his conscientious attention to business, 
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Large or Small Workshops. 


A study of the question of large or small 
workshops by Dr. H. Albrecht, published re- 
cently in the Jahrbuch fir Gesetzgebung, is 
attracting some attention, and bears evidence 
that the author has been at considerable 
pains to get at the facts connected with the 
subject, so far, at least, as these facts present 
themselves in his own country. He first in- 
quires into the actual state of the case by 
ascertaining what proportion of the work- 
shops of Germany are smal] and what pro- 
portion large—classing as small shops all 
those employing five or less workmen, and 
all others as large. On this basis he finds 
that there were, in 1882, 2,908,294 small, and 
97,163 large shops, and that 61 per cent. of 
German workmen were at that time employed 
in the former. 

His inquiry into the question of what lines 
of industry seemed most favorable to the 
small shops, or, in other words, in what in- 
dustries they seemed best able to hold their 
ground in competition with the large shops 
under present conditions, showed that of the 
establishments devoted to mining, smelting 
and the making of salt, 99 per cent. were 
large ; in the manufacture of chemicals, 76 
per cent.; of printing houses, 75 per cent.; 
paper mills, 73 per cent.; shops working 
metals (iron excepted), 63 per cent.: machine 
shops and shops making instruments of all 
kinds, 64 per cent. 

Among the industries which seem to most 
favor the small shop, are the making and re- 
pairing of clothing, in which 90 per cent. of 
the shops are small ; wood engraving, 78 per 
cent.; fine arts, 75 per cent.; workers in iron, 
70 per cent. 

Inquiring into the cost of power developed 
by small motors suitable for small shops, he 
concludes that the most economical of them 
can compete with large engines in the eco- 
nomical generation of power. From this, 
and the rapid growth of the manufacture of 
the various small motors, as well as what 
seems probable of attainment in the way of 
the economical generation and distribution 
of electric currents, he concludes that there 
is ground for hope that the day of the small 
shop may soon return. 

Granting for the moment that this is de- 
sirable, and speaking more particularly with 
reference to the conditions in our own coun- 
try, it seems to us that the conditions which 
determine whether most of the establish- 
ments devoted to a given industry shall be 
large or small, are so many, and some of 
them of such commanding influence com- 
paratively, that the question of the mere cost 
of the power used (though it is of prime im- 
portance in many industries, considered with 
reference to the competition of establish- 
ments of equal size) has really very little to 
do with determining what the average size 
There are many 
manufacture, which, from their nature, re- 
quire that those who are engaged in them 
shall come into direct: personal contact with 
the consumers of their goods; and the size 


shall be. branches of 


to which such establishments may grow will 
always be limited by the number of people 
with whom direct personal relation can be 
established and maintained. The better class 
of clothing, for this reason, is now, and 
probably always will be, made in compara- 
tively small establishments. The same may 
be said of boots and shoes. The size of 
of plumbing 
establishments will always be limited in the 


jobbing machine shops and 


same way, as also will the shops of model 
makers, and, to a great extent, the makers of 
astronomical and engineers’ instruments. 

On the other hand, there are many indus- 
tries in which the small shop can never hope 
to compete with the larger ones upon any- 
thing like equal terms, even though the mo- 
tive power could be produced at equal cost 
per unit of value of goods produced. These 
are industries the products of which are ab- 
sorbed through the general channels of trade, 
and in which it is not at all necessary or 
desirable that the consumer shall come into 
direct contact with the producer. 

Complete production consists not only in 
the shaping of materials into certain forms, 
but in the procurement of those materials 








and the placing of the finished product in the 
hands of the consumer. 

The commercial operations involved in 
modern manufacturing are of no less im- 
portance than the shaping and transforming 
of materials, and it is in these commercial 
operations, which constitute a part of manu- 
facturing, that the largest establishments often 
have the greatest advantage. It often costs 
no more to transact a matter of business in- 
volving hundreds of thousands of dollars 
than one involving a few hundreds only, and 
there is a large class of ‘‘ fixed charges,” 
consisting of superintendence, clerk hire and 
advertising, etc., which do not increase pro- 
portionately to the increase of business, and 
in which the large establishment will prob- 
ably always maintain its advantage. 

Of the immense advantage possessed by 
the large establishment in most lines of man- 
ufacturing, due mainly to division of labor 
and the better system made possible by it, 
there is little need to speak, as this is well 
understood. 

Finally, we think it at least doubtful if any 
of the advantages which some seem to hope 
for would actually result from the return to 
the small shop system. So long as the op- 
portunities for work are restricted, and there 
are more men looking for employment than 
can find it, so long will it lie within the 
power of some men to oppress others, wheth- 
er the shops be large or small, and those who 
have so much to say about ‘‘the great evils 
which have sprung from the massing of 
workmen in the large factories,” would do 
well to inquire whether the great evils of 
which they complain really spring from the 
large factories or from other causes. There 
are no poorer or more oppressed workmen in 
America than the many thousands who make 
clothing and cigars in the small rooms of 
tenement houses in this city; and in England 
the nail makers, whose establishments are 
usually limitcd in size to the number ina 
single family able to work, are perhaps the 
most oppressed people in the three king- 
doms. We think the tendency in many 
industries will constantly be towards larger 
establishments, and that the hope of relieving 
workingmen from the burdens which many 
think result from this, lies not in opposing 
their growth, but in depriving them, so far 
as possible, of their power for monopoli- 
zation. 

ee = ae 


Another Great Discovery. 


The Boston Post of June 12 has an ac 
count of a new method of ‘‘ storing steam,” 
from which we quote some of the most 
startling statements, which can hardly fail to 
be of interest to engineers. This new 
scheme is said to be especially adapted to the 
propulsion of street cars: ‘‘ Very little fire is 
required, as the exhausted steam is saved and 
condensed in the boiler.” 

Now we have a faint impression that the 
idea of condensing the exhaust of engines 
has been proposed before, and that on that 
account the Boston genius will hardly be 
accorded the honor of originating the idea; 
but it must, we think, be admitted that its 
condensation in the boiler is entirely new, and 
entitles its discoverer to a medal or some- 
thing. 

“Any danger of explosion is averted by 
the boiler not becoming heated by water 
passing through tubes, as by the ordinary 
method.” 

Now here we have in a single, simple sen- 
tence, a new cause of boiler explosions, 
heretofore entirely overlooked, and at the 
same time aremedy for them. Of course, 
now that our attention has been called to the 
matter, it is easy to see that it is the hot water 
passing through the tubes which overheats 
boilers and causes them to explode, and _ this 
new application of the principle of cold 
storage, so successfully applied to the carry- 
ing of dressed beef, etc., will entirely obviate 
the difficulty. 

Then it is said that ‘the weight isso evenly 
distributed upon four wheels that it can run 
on an ordinary street car track.” A simple 
statement, which points out at once, and so 
clearly that it can scarcely be overlooked, 
the reason for the utter inability of bicycle 


and locomotives to run on street car tracks— 
the one has too few wheels, the other too 
many; and moreover in neither of these ma- 
chines is the weight evenly distributed, and 
how can they be expected to run on street 
car tracks ? How simple it all is to be sure, 
and how strange that no one has thought of 
these things before this. 
= <-> 2 


The Value of a Name. 


A rather curious case has just been decided 
by the courts of England, which involved 
the question whether or not a man had aright 
to carry on business under his own name 
when that name happens to be identical with 
the name of another carrying onthe same 
business in the same place. 

Thomas Turton & Sons, of Sheffield, it 
seems, had for years carried on the business 
of steel making, and also made springs, buf- 
fers, etc. Another man, named John Turton, 

yas at the head of a firm carrying on the 
same business, in the same place, under the 
name of John Turton & Co., to which there 
yas no objection on the part of Thomas 
Turton & Sons. But when Mr. John Turton 
concluded to take /7s sons into the partnership, 
and commenced to call the concern John 
Turton & Sons, there was trouble, which 
finally reached the courts, Thomas Turton 
& Sons claiming that their firm’s name con- 
stituted a sort of trade mark to which 
they had the right of exclusive use. The 
courts decided against this theory, holding 
that, inasmuch as John Turton & Sons 
were doing business under their real name, 
there was no evidence of fraud, and there- 
fore they could not be interfered with. 
It certainly does seem, however, that if John 
Turton & Sons had considered their own 
business reputation already possessed or to 
be built up of more value than that which 
they might borrow from the firm of Thomas 
Turton & Sons, by reason of having similar 
names, they would have chosen a title clearly 
distinguishing them from their neighbors. 
There is always more or less annoyance re- 
sulting from the circumstance of two firms 
doing business in the same place under the 
same or nearly the same name, and it would 
seem that, where neither one expected to gain 
anything to offset this trouble, they would be 
equally anxious to avoid the complication, 
which, of course, could easily be done. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
Tf 8o requested, neither name, correct initials nor loca 
tion will be published. 





(257) E. M. J., Worcester, Mass., writes: I 
have a motor that will raise 250 pounds one foot high 
in one minute, at an expense of one gallon of water 
at 75 pounds pressure. What per cent. of the power 
is required to raise the weight’ .4.—17.3 per cent ; 
in other words, you lose 82.7 per cent. of the total 
dynamic energy of the water. 

(258) J. W. B., , asks: What is 
white metal composed of, such as you see on wash- 
ing, wringing and similar machines? .A.—White 
metal is composed of lead and zinc, but we don't 
think much of it is seen upon washing or wringing 
machines; the metal parts of such machinery are 
made of iron, tinned or galvanized. 

(259) Nemo, New York, asks: How can I 
find the grate area, also the fire grate surface of a 
marine boiler? A.—By the term “fire grate sur 
face *’ we suppose you mean the heating surface in 
the furnace alone. To find the grate area, multiply 
the width in feet by length in feet of the space oc- 
cupied by the fuel; the measurements must.pe taken 
in a plane of the top of the grate bars; the product 
will be grate area in square feet. The heating sur- 
face is the area of the surface or surfaces which are 
above the grate bars. 

(260) E. J. B., ———, asks: Will you 
publish a simple rule for tapering in a lathe?’ A,— 
If the tool were set level with the center, and no 
allowance were to be made for the distance the 
lathe centers enter the work, then the rule would 
be: Divide the difference between the diameters of 
the small and large ends by 2, and multiply this by 
the ratios which the total length of the shaft bears 
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tion it would be (2.5 — 1.25) + 2 X 3 = 1.875 or 1% 
inches. The fact that the centers enter the work a 
certain distance, prevents accurate results being 
obtained by calculation, however. 


(261) C. E. Q., ———, writes: I have seen 
numbers of small brass screws about \-inch long, 
and the size of common pins, that were black on the 
surface, and the color seemed to be the product of 
chemical action on the surface of the metal, rather 
than caused by the use of black paint or Japan. 
Can you tell me how to produce a like result—a 
black or dark color, on the surface of the metal, on 
small brass screws, the size of common pins? A.— 
Into 6 gals. muriatic acid put 2 lbs. yellow arsenic: 
and 1 lb. black oxide of iron. Have the pieces 
thoroughly clean and dry, and dip them until the 
desired shade is produced, then rinse them in clear 
water and dry in fine sawdust. 


(262) E. J. R., Philadelphia, Pa., asks: 1. 
How will malleable iron stand for crank-shafts of 
punches as compared with cast-iron, and what per- 
centage greater pressure will malleable iron bear? 
A.—Malleable iron is not a suitable material for 
such a purpose. There is little, if any advantage in 
using it for anything more than % inch thick. We 
have no data as to its actual strength, but it is quite 
variable. Regarding the other matter, we think the 
school you mention is a good one, and that with the 
experience you have had, a course of engineering 
in it ought to fit you for the practice of the profes- 
though, of course, the degree of 
tained will depend chiefly upon yourself. 


(268) C. F., Paterson, N. J., writes: Will 
you or some of your readers kindly give a descrip- 
tion of the latest and most improved methods of 
case-hardening? A.— Make a cast-iron box or pot 
with a cover. Put crushed bones, crushed charcoal 
and burnt leather scraps together with the articles 
to be hardened in the box; put on the cover 
and stop up around the joint with fire-clay. Bring 
the whole to a red heat. How long you should keep 
at this heat, to give the depth of hardening you re- 
quire, is something you must determine experiment- 
ally; probably from 1% to 10 hours—the longer the 
time the deeper the hardening. Remove the box 
from the fire, and dump the contents into clear cold 
water. 


(264) H. P., Webster, Mass., sends us a 
sketch of rectangular frame; tothe top of the frame 
a bellows 7 inches diameter is attached; the bellows 
is made to open 3inches. The bottom disk of the 
bellows is connected to an air chamber 7 inches in 
diameter, and 3 inches deep; the axes of the bel- 
lows and chamber lie in one vertical line, and the 
chamber moves up and down with the bottom disk 
of the bellows; the weight of all the moving parts 
are counterbalanced. From the bottom of the air 
chamber a rubber pipe 44 of aninch inside diameter, 
and 3 feet long, leads into an open tank filled with 
water. It is asked: What weight on the top of 
the air chamber will be required to restore an 
equilibrium between the outer air and the air in 
the tank? A.- The weights on the air chamber will 
depend upon the construction of the bellows, of 
which you have said nothing; you may require a 
weight of 100 pounds, or you may require less than 
50 pounds. 2. Can the water be made to rise in the 
rubber tube to a distance of three feet and flow into 
the air chamber? A.—With the arrangement shown 
in your sketch, the water cannot be made to rise 


sion, success at 


case- 


through a distance of 3 feet: the friction will be too 
great. 
(265) J. S., Cineinnati, Ohio, sends us 


questions which are not plainly stated; if we under- 
stand them correctly, they are as follows: 1. What 
will be the diameter of a circular smoke-stack 
whose cross-sectional area is equivalent to the inner 
cross-sectional area of forty-two tubes, 244 inches 
diameter? A.—The given diameter of a tube is the 
outside diameter; the thickness of this size of tube 
is nearly equal to No. 13 Birmingham gauge, which 
is about 3-32 of an inch; hence, the inside diameter 
of the tube will be equal to 25-16 inches. The area 
of a circle 25-16 inches diameter is equal to 2.3125 > 

2.3125 « .7854 4.20-+- square inches. The total area 
of 42 tubes will be 42 4.20 176.40 square inches, 
which is also the area of the bottom of the smoke 











of a circle having 
/176.40 

7854 
14.98 inches diameter. 2. The form of the smoke- 
stack base is given in the accompanying figure, C 
EK and D F representing straight and parallel sur- 


stack. the diameter 


Now, 


an 


area of 176.40 square inches is equal to V 


faces; A C Dand EF B F represent cylindrical sur- 
faces tangent to the straight surface; the width C 
Dis to be 10 inches; the area of the base is to be 


equivalent to the inner cross-sectional area of forty- 
two tubes, 244 inches diameter; what must be the 
length from Ato B? A.—The aggregate cross-sec- 
tional area of the tubes we have already found to 
be 176.40 square inches, and which, according to the 
conditions, must be the area of the figure. The two 
ends of this figure make up a circle 10 inches diam- 








eter; the area of this circle is 78.54 square inches. 

Subtracting this area from the required area, name- 

ly, 176.40 square inches, we have 176.40 — 78.54 - 

97.86 square inches, which is the areaof the rect- 

angle C D E F. This rectangle is 10 inches wide; 
‘ 97.86 

or D F will be 10 

inches. Adding the diameter of the circle which 

forms the ends to the length of the rectangle, we 

have 9.786 +- 10 = 19.786 inches from A to B. 


Transient Advertisements 50 cents a line jor each 
insertion under this head. About seven words make a 


line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue 


hence, its length C EF 9.786 
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‘Practical Drawing.”’ By J. G. A. Meyer. The 
above series of articles now running in theAMERICAN 
MACHINIST, Should be closely followed by every stu 
dent. They commenced with October 23. 1886 issue, 
and up to and including May 28, 1889 issue, 77 arti- 
cles have been so far puglished. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York 

* Modern Locomotive Construction.”’ By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world 
Commencing with the June 27, 1885 issue, 92 articles 
have thus far appeared up to and ine luding the 
May 30, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. 8. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 
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J. M. Petty & Bro., at 
ing their saw mill. 


Des Are, : . are enlarg 


S. R. Houk will build 
Tenn., to cost $10,000. 


a flour mill at Lebanon, 


At Canton, Ohio, the Canton Glass Co. will build 


two new lears this summer. 

At Auburn, Me., a new woolen mill is to be erect 
ed on Barker Mill Power site. 

A. F. Fox, of West Point, Miss., 
projected cotton mill at that place. 


is interested ina 


The erection of a40-barrel flour mill at Cordova, 
Md., is contemplated by Warner & Cubbage 

J. W. Seott Eo. 
a knitting factory, 


will build at Greensburg, N. C 

42x80 feet, two stories high. 
Furnace No.5 of the Cambria Iron Company at 

Johnstown was put in blast last Wednesday,the 12th 


Woodbury, N. J., has decided to exempt from 
taxation manufacturers who have $25,000 invested 


W. P. Davis, North Bloomfield, N. Y., reports that 
his works are running over-time to keep up with 
orders. 


A company has been organized, with $60,C00 


capital, to start a large shoe factory at Keyser, 
W.. Vale 

At Hogviensville, Ky., the Lynn Milling Co. will 
put in roller machinery, and make other improve 
ments. 

The Brosius Sewing Motor Machine Co., of At- 
lanta, Ga., are purchasing machinery for their 


factory. 


At Elberton, Ga., a stock company has been or 


ganized to build a cotton mill. W.H. Mattox is 
president. 

The flour mill of Carroll & Barclay, recently 
burned at Adairville, Ky., will be rebuilt by a stock 


company. 

At Schenectady, N. Y.,J. G. Larrabee has recently 
started a steam knitting mill, which he expects to 
enlarge in the fall. 

The addition of a machine shop is contemplated 
by the Ross-Mehan Brake-Shoe Foundry 
of Chattanooga, Tenn. 

An addition 40x60 feet, 
built to the wood-working factory of 
(Ss. 


and Co 


two stories high, 
the 


is being 
Rock Hill 
C.) Construction Co. 

The Marland Mills. at Andover, Mass., are 
enlarged by the building of an addition 75x160 feet, 
to be used for engines, ete. 

At Mossup, Conn., Aldrich & Milner erecting 
mill 180 feet which will constitute 
an addition to their present plant 


being 


are 
a woolen long, 
It is reported that Alexander K. Karig & Co., of 
Columbus, Ohio, contemplate moving their foundry 
and machine works to Attalla, Ala. 
run of four years, the No 11 
furnace of the Thomas Tron Company, at 
Pa., has blown out, to make 
J. W. Gaulbert, T. W. Moran 
ganized a company at Louisville, Ky 
facture of machinery, 


After a successful 
Sancon, 
repairs. 

and others have or 
. forthe 
steam supplies, ete 


manu 


A company called the Mechanical Manufacturing 
Co, has organized at Il... to 
agricultural and mechanical implements 


been Chicago, make 
The citizens of Warwick, Mass. 
towards the erection of a shirt factory proposed to 
be established by E. A Buffington, of Leominster 
S.S. Williams, of Meridian. Miss., will organize a 
stock company, with $50,000 capital, to Operate his 
foundry and machine shop, which he is now enlarg 


have raised $8,000 


ing 
The Richmond Locomotive and Machine Works 
have issued bonds for $750,000, to enlarge their 


works, as we previously reported they contemplated 
doing. 
Work at the Pullman shops, at Pullman, IIlL., 


Is at 


present quite slack, about 1,200 men having been 
laid off. This is believed to be only temporary, 


however 
Gia Works 


and will put 


At Americus, . the Americus Variety 


will build an addition to their factory, 


in additional machinery for the manufacture of 
doors, sash, ete 

New water-works, or extensions of old systems 
are talked of at Huntsville, Ala.; Cedartown, Ga.; 
Columbus, Ga.:; Madison, Ga London, Tenn.;: 


Brenham, Texas. 


The Cincinnati Corrugating Co. having moved to 
Piqua, Ohio., Davis & Co. 
their Cincinnati plant. and will 
dition to their works 

The 
issued a catalogue 
the subject of electricity, 


Lodge, have purchased 


equip it as an ad 
New York, 
especially devoted to books on 
the tele 


D. Van Nostrand Company, have 


electric lighting 
phone, electro-motors, ete. 

The Babcock Printing Press Mfg. Co., New Lon 
don, Conn., have issued a new illustrated pamphlet 
describing their ‘* Regular” other printing 
presses for cut and color work 

t Arkalow, 
$100,000, which for 
make sugar, after 
into paper, and the 


and 
a mill is being ereeted, to cost 
three the year will 
which it will work up the cane 
rest of time turn out salt 


Kan., 
months of 


about 


new machine shop and 


| stories 


just 








A cotton factory is contemplated at New Birming- 


ham, Texas. The New Birmingham Coal & Iron Co. 


are interested 


The Sterling (Conn.) Dyeing and Finishing Co., are 
to erect mill 50x114 feet, and alsoa 
carpenter shop 38x64, two 
which will be equipped with the best 


anew 


high, 


modern machinery. 


The Keystone Bridge Company, of Pittsburgh, 
have orders on hand at present for 10,000 tons of 
work— enough to keep the plant busy until fall. It 
is expected the works will turn out more work this 
year than ever before 

The Reliance Cleveland, Ohio, report 
business very good, especially in the line of safety 
water columns, they having recently filled their 
fourth order for these from the Meriden Britannia 
Company, of Meriden, Conn. 

The American Tool Works, of Cleveland, Ohio, 
intend to enlarge their plant, and will probably put 
in a compound condensing engine of 150 to 200 
horse-power. Part of this power will probably be 
distributed to others by electricity. 

The National Pipe Bending 
Conn., report business very good, especially in their 
National Feed Water Heater, of which they sold 45 
during the month of April, and 49 in May, shipping 
some of these as far as California 
. Walcott 


Gauge Co,, 


Co., New Haven, 


Geo. D & Sons, of 


to double 


Jackson, Mich., are 
preparing the present capacity of their 
works. They have recently built for the Lansing 
Engine Works a shaper, having a stroke of four 


feet, a traverse of 49 inches, and weighing 3% tons. 
Mr. W. P. Norton, who for some time past has 
been chief draftsman for the Hendy Machine Co., 


has established a shop at Bristol, Conn., where he 
will build machine tools, making a specialty of drill 
presses for light work and the * Norton Semi-Auto- 
matic Lathe,’ which was illustrated in our columns 
March 12, 1887 

Nicholson & Waterman, Providence, R. T., have 
issued asmall pamphlet which they call a Treatise 
on Stay Bolts 
the advantage 
more 


Though devoted to presentation of 
of bolts made by their machinery 
particularly, it contains some things which 
are of general interest to all who have anything to 
do with stay-belts, 

The Hewes & Phillips Iron Works, Newark, N. J 
have issued a new catalogue, which, besides being 
well illustrated by cuts giving general perspective 
and detail views of the Corliss engines, boilers, ete., 
as built by them, is well printed, and has a cover 
which is likely to attract attention, being embossed 
with a figure of and a boiler, and 


so colored as to resemble a casting more than paper. 


a Corliss engine 


It gives the catalogue a very unique appearance. 
the flood at Johnstown, 
Railroad Co, found it 
of steel rails to replace some tracks 

been away. The order was 
Thomson Steel Works, and had 
rolls had to be 


On account of 
sylvania 
1,000 


the Penn- 
necessary to have 
tons 
which had 
given to the 
to be 


washed 
Edgar 
commenced on raw material, 


changed, and yet the larger part of the order was 
rolled and shipped within 24 hours, and in 36 hours 
the entire order had reached its destination, 70 


miles distant. 

The first big plate glass was polished and turned 
out at the Howard Plate Glass Works, at McKees 
port, Pa., June & The work was a and 
very satisfactory. Four slates, or thirty-two of the 
large plates, were polished. They range in size from 


success, 


19xX120 to 182x180 inches. The company has 125 
men at work, and will now make glass right along, 


and as soon as the work of setting up twelve polish- 
300 men will be employed, and the 
plant will be operated on double turn constantly.— 
Commercial Bulletin 


ers is completed, 


The new polishing machines of the Howard Plate 
Pa., were put into opera 
thus far given entire satis 
\ perfect uniform polish has been 
obtained in hours, the machines of old 
construction usually require from eight to ten hours 
to the results. The Standard 
Plate Glass Company, Butler, Pa., have constructed 
improved polishing tables, by which it is claimed 
the and ends of more uniform 
ly polished than was possible with former tables.— 


Glass Works, at Duquesne, 
tion last week, and have 
faction and 
six while 


accomplish same 


sides each sheet are 


American Manufacturer, 


The loss sustained by the Cambria Lron Co. by the 
recent flood in the Conemaugh valley is variously 


estimated at from $3,000,000 to $5,000,000, most of 
which is the Gautier Steel Works, 
completely destroyed 


which were 
The damage to the remainder 


on 


of the plant is placed at $500,000. The machinery 
was only slightly damaged, and the blast furnaces 
were unharmed. Thousands of men have been at 
work ever since the disaster clearing away the 
debris, and by July 1 it is expected to have the 
works in operation again. It is thought that about 
2.000 of the company’s workmen were lost in the 
flood 

Mr. A. Wilh. Dahlgren, M. E., of Arboga, Sweden, 


ina very interesting and complimentary letter, says 
that * (June 3rd) business is very brisk in 
Sweden; fifty large pulp mills are built or 
building, and many other works are constructed or 
extended Here at *Arboga Mekaniska Werkstad ’ 
manufacture a great deal of large turbine 
wheels, from 200 horse-power and upwards—and of 


at present 
about 


we 


course, plenty of small ones. We have orders filed 
for several months ahead, and export our goods to 


Russia and East Indies. We have 
foundry, to be able to 
For every day I think, 
a step forward to become an 


South America, 


completed a large new 
meet the increased demand 
Sweden now has made 


important manufacturing country.” 
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Machinists’ enelies and Iron. 


New York, June 22, 1889. 

Iron—American Pig.—The general tendency seems 
to be toward firmer, if not slightly higher prices, 
an advance of 25 to 50c. per ton being in some cases 
demanded for late deliveries. We quote Standard 
Northern brands, No. 1 X Foundry, $16.50 to $17.50; 
No. 2, $15.50 to $16. Sonthern brands, No. 1, $16 to 
$16.! 50; No. 2, $15 to $15.25; Grey Forge, $14.50 to 


Se ote h Pig.—We quote 
Gartsherrie, $20; Summe rlee, 
ton, $19 to $19.25; Dalmellington, 
Clyde, $20.50, and Langloan, $20.50. 


+ WANTED * 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturaay morning for 
the ensuing week's issue. 


Coltness, $21.50 to $21.75; 
$21 to $21.50; Eglin- 
$19.75 to $20; 











Foundry foreman of experience is open for en 
gagement July 1. Address Foreman, Am. MACHINIST. 
A thoroughly comp. and exp. mech. with progress 
ive ideas, wants position. Confidential, Am. Macu. 
Wanted—A competent, practical and pushing 
foreman for general machine shop. Address, giving 
experience and reference, D. H. C., AM. MACHINIST. 
Agency or opportunity as salesman wanted by 
gentleman with tech. education and long exp. in 
the manufacture of mach’y. Agent, AM. MACHINIST. 
Foundry foreman wanted—An active, energetic 
man of experience in a large machine foundry. Ad 
dress M. L. W. & Co., AMERICAN MACHINIST. 
Wanted—A pushing. practical and exp'd fore- 
man for foundry; light and heavy work. Address, 
with age, ref. and exp., Energy, AM. MACHINIST. 
Thoroughly practical mechanical draftsman and 
designer of 8 years’ exp. in mach. business open for 
engagement; has been in charge of drafttsmen and 
toolmkrs.; good testimonials. ** Active,’ Am. MacH. 
Wanted—Foreman—an energetic and wide-awake 
man, to take charge of an iron foundry; one who 
understands a foundry in all its details. Address 
Foundry Foreman, AMERICAN MACHINIST. 


An experienced mechanic, who can improve upon 
methods and machines, desires a position as super 
intendent or experimenter in an established busi- 
ness or new enterprise. Successful, AM. MACHINIST. 

Wanted—A first-class machinist for fine planer 
and lathe work; good pay anda steady job fora 
man faithful to the interests of his employer, and 
capable of doing satisfactory work. Address No. 
841, AMERICAN MACHINIST. 

‘Wanted—By a foundry and machine works with 
rapidly growing trade, a thorough moulder and ma 
chinist with from $3,000 to $5,000, to. take an inter 
est in the business, and act as foreman; must bea 
thorough mechanic. Address R. J., AM. MACHINIST. 

Wanted—Position by a man with over 20 years’ 
experience in the mach’y and supply business, both 
on the road traveling and in the office; would like 
to represent some mfg., and would travel or stay in 
office or store; large acquaintance; best references. 
Lawrence, AMERICAN MACHINIST. 








+ MISCELLANE EOUS WANTS es 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Cheap 2d hand Bolt Cutters. S. M. York, Clevld., O 
Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, 0. 

New catalogue of engineers’ 
Crescent Mfg. Co., Cleveland, O. 

Steel Name Stamps, Copper Burning Brands, ete. 
W. G. Sackmann, 1099 First av., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

_ August C. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Mac hinery. 

_ Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Model Engine Castings for sale. Send for circular, 
Lowell Model Co., 170 Merrimack st., Lowell, Mass, 

Designs and working drawings for special ma 
chinery, tools, ete. attended to by experienced 
draftsman. * Draftsman,” Box 107, AM. MACHINIST. 

Engineers wanted to send their addresses and re 
ceive free a 25 cent book,Hints and Suggestions for 
Steam Users.’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

For sale to close business. Engines, boilers, pumps, 
tanks, blowers, lathes,drill, 30’’ Hepworth Extractor, 
lot cylinder boilers for stacks, all tools and fixtures 
Christian Hoffman, 225 Water st., Brooklyn, N. Y. 


specialties free. 








? SEND FOR CATALOQUE. 


st ER MACHINE SCREW CO. 

















ii AAAAAAAAAA AAAAAA 
1 NR D A 
Manufacturers of Set, € ap & 
Machine Screws, Studs, etc. 
PATENT UNIVERSAL SCREW-CUTTING CENTER 


yewreraco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —-E. Boston, Mass.—Sond for Circular. 











Mtablished 1832. BRADLEY’S 


&, POWER HAMMERS 


——=-="The BEST in the WORLD 
* RUN BY BELT. 


HELVE HAMMER 








in UsE “= 


UPRIGHT HAMMEE 


BRADLEY'S HEATING FORGES 


Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS 
and men fully ( 
employed and 
reduce the cost 
“of production. 


Gis = 
BRADLEY 8 
UPRIGHT HAM 





BRADLEY S HA 
HEATING 


FORGE ge Rothe 
BRADLEY & CO.SYRACUSE,N.Y. coat von 
63 Murrayst.NEW YORK; eatsnatcotat BOSTON. MASS 








DoL!D EMERY sok 


AND 


Triple Coated (uti wie 


WHOLESALE ONLY 6Y 
HE TAN Swart, 
LB rhid oy 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 
ing Drawings Made. 


WRITE FOR ESTIMATES. 














We never sleep. 


_ ERNEST W. NAYLOR, _ 
Consulting, Contracting and Mechanical Engineer, 


149 BROADWAY, N. Y. 
CRANES OF ALL DESCRIPTIONS. 
HYDRAULIC CRANES AND MACHINERY A SPECIALTY, 








Fare 
*fon 


THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 

New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE, 





STEEL 


of all kinds. So 


uniformly good as to leave no excuse for 


For tools and dies 


buying foreign products at any price. 


MILLER, METCALF & PARKIN, 


136 FIRST AVENUE, 
PITTSBURGH, PA. 


64 and 66 SO. 
CHICAGO, ILLS, 


CLINTON ST., 480 PEARL STREET, 


NEW YORK. 
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plete 





Just introduced. 
improvements. 


SEBASTIAN, MAY & C€0.’S 


—_NEw—. 


-in. Engine Lathe. 


New design. All the latest 
Write for cuts and prices. Com 
catalegue of foot and power lathes and tools 


mailed on application. 


167 W. 2nd Street, Cincinnati, Ohio. 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 





Screw Cut- 
ting Auto- 

matic Crose 
Feed, etc. 


“Star” 
Foot Lathe 


Swings 
9x25 in. A 
erent De etnaa 























Scroll Saws, he Catalogue 
Circular Free 
Saws, Lathes of all our 
Mortisers. Machinery. 


Seneca Falls Mfg. Co. 68'7 Water St., Seneca Falls, N.Y 





i = JoorrnateicuronD sypacus 


: m3 
TARA AAR 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, 


FLEXIBLE METALLIC FILLET 


” 
¥ For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 JOHN ST., 
BOSTON, MASS. NEW YORK. 


EMERY OR COR- 
UNDUM WHEEL 
GRINDING 
MACHINERY, 

EMERY OR 
CORUNDUM 
WHEELS AND 
TOOLS. 


MACHINERY 
FOR POLISHING 
WHEELS, POL- 
ISHING BELTS, 
AND POLISHING 

BUFFS, AND 
ALL SUPPLIES 

PERTAINING 
THERETO. 


= ELECTRO- 
PLATERS’ 
SUPPLIES. 








N. Y. 











B. CRINDINGC MACHINE. 
1’ Shaft. Takes Wheels to 14’ diameter. 
Countershaft with hangers or in machine. Is 
specially adapted to light work in machine shop, 
tool grinding, ete. 


Ga TTD TT HRT MN 
Y am wit HUUOUUUTULLULAUEEGDEULD ENA LUALAUTOU EE Gag AUER C TACHA ELLE 





A.J. WILKINSON & 60. 


Box 3600. 


BOSTON, MASS. 
SEND FOR CIRCULAR. 











[Prune MACHINERY 


a Werk 








BARADVW 
SPOTS kes 





93 Liberty St., | 113 Federal St., 
NEW YORK. BOSTON. 


For Send 
every for 


eowuecsecs CATALOGUE, 








“TOBIN 
BRONZE 


Send for Circular. 


Rods for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
AN BE FORCED HOT. 
Yacht shafting. Rolled sheets and plates 
Ingot metal for 


car and engine bearings. Spring wire. 


Sole Manufacturers. 


YORK. 





WANTED. 


A live business man to buy one-half interest in 
General Foundry, Machine and Boiler Shops, located 
in a thriving city of 30,000 inhabitants ; best of rea- 
sons for offering this opportunity to purchase an in- 
terest in an established trade. Address 

**MACHINIST BUSINESS,” 
Care of AMERICAN MAcuHINIsT, 96 Fulton St., N. Y. 


WOOD-WORKING MACHINERY. 


A HISTORY OF THE PLANING MILL. 
With practical suggestions for the Construction, 
Care and Management of Wood-working Machin- 
ery. ByC.R. Tompkins, M.E. 12mo, cloth, $1.50. 


JOHN WILEY & SONS, New York, 
PUBLISHERS OF SCIENTIFIC AND INDUSTRIAL WORKS, 
*,* Catalogues Supplied gratis and free by Mail to order 








THE 
BROWNELL 
ANTI-FRICTION 


ED stepor Thrust Bearing 


FOR 
Lathes, Drills, Worm 
Shafts of Elevators or 


Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

1 Bearings of all sizes made to 
w order, and patent rights for 
sale by 


G.L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 





NEW YORK. 


‘an Office, 





MANUFACTORY 
SHEEREFIELD, 
ENGLAND. 

Chief Ame 
dO SANIM TIV 


91 JOHN ST., 
SUACUO NOILVLUOdK ] 


"MOOLS 4! 1441S 


“daTiud ATldKO0uUd 








Machinery to build. Specialties in 
WANTED: ge CAST IRON to manufacture. Fine, 
solid CASTINGS for Dies, Moulds, Dynamos, Motors, &c. 
MANUFACTURER, P. 0. Box 886, New Haven, Conn. 


FOR SALE. 


04''x48"'x19 ft., 





One Betts Planer, 
order, 

Five Small Planers, second-hand. 

One 86” Stevens Pulley Lathe nearly new. 

Above can be seen within one hour of New 
York. 

Also lot of 2,3,’ shafting, hangers and pul 
le ys in first-class condition ; can be seen with 
in three hours of New Y ork. 

For full particulars address 


COOKE & CO., 


No. 22 Cortlandt St., 
NEW YORK. 


in good 














6 IN. GUTTING-OFF MACHINE 


MADE 


Betts aa Co,, 


Wilmington, Del., 


BUILDERS OF 


Machine Tools 


FOR 


RAILWAY 


AND 


Machine Shops. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 





FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 

The above illustration represents a device in which files may be held for service in surface filing, and while in this con 
dition READILY SPRUNG, in order to give, at the will of the operator, more or less convexity to the working face ofthe file. 
It does away with unusual care to obtain a true convexity or “ belly” to file sides, and in fact renders great service by 
enabling the operator to utilize the file to its full capacity. 

SURFACE FILE HOLDER No. 4, Adapted to Hold Files 12, 13, 14 in. Long. 
“ “ “ = -& ry “ “ “14 15, 16 “ 


MANUFACTORY and OFFICE, - - PROVIDENCE, R. L., U. S. A. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 





GLE OR DOUBLE CONNECTION. 
. PRICE LIST. 
Price........ $10.00 $12.00 $15.00 


Capacity . in. __ ¥ pt. | 4 pt. | 


"NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 


s 8 ESTABLISHED 1859. 
OWE BROWN & CO Limited, Formerly HUSSEY, HOWE & CO., Limited. 
’ “9 PITTSBURGH, PA. 


Manufacturers of aA kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, 1/27 Oliver St. New York, I2 Cliff St. Chicago, 17! La Salle St 























Established in 1874. 


CLEVELAND TWIST DRILL CO. 


FINE TAPS, DIES, REAMERS, 


Corner Lake & Kirtland Sts., Cleveland, C 
101 Chambers Street, New York. 
85 Queon Victoria St., London, Eng. 


E’rc. 





PG “Wi RIVER 
PAT. SPIRAL FLUTED, 





LICHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 





FOR SALE AT FACTORY PRICES _. , 
Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Cana 
BUFFALO STEAM Pump Co. Street, Chicago. Ill. A. Aller, New York; Hi. I. Snell, Philade Iphia, Pa.; 
Prepes ps yey ries es wae Shaw, Kendall & Co., Toledo, Ohio; Kenne — Pie we Nc nee r, Pe I necen 
- ay a & Ashworth, Pittsburgh, Pa.; Columbus Supply Co., Columbus, Ohio; Forbes 
a BUFFALO,NY. omg Liddell & Co., onkecmery. ‘Ala.; J. Baur, Manistee, Mie h.; W. A. Wain, De- 
troit, Mich.: Wickes Bros., E. Saginaw, Mich.; A. Leitelt, Grand Rapids, 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San_Fran- 
cisco, Cal.; George Worthington Co., Cleveland, Ohio ; Flynn & Emrich, Bal 
timore, Md.; Bailey and Lebby, Charleston, 8. €.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co.. Boston, Mass.; Leeds-Barratt Co. Minneapolis 
and St. Paul, Minn.; D. Elsinger, Seranton, Pa.; Dugan Bros. § Salem, Ore.; 
Wm. Gardner & Co., Portland, Ore.; 8. C. Brooks, Eau Claire, Wis.; J. J. 
Howden, Muskegon, Mich.; John Hutchinson Mfg. Co., Jackson, Mich.; Port 
Huron Steam Fitting Co , Port Huron, Mich.; E. F. Cooley, Lansing, Mich.; 
Shellhorn & Rich, Cheboygan, Mich ; Tennessee Range & Mfg. Co., Nash 
ville, Tenn. 














HENRY CAREY BAIRD & CO,, 


Raat’s Fenee Blast Rotary Blower, INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 


FOR 810 Walnut St., Philadelphia. 


FOUNDRIES, SMITH SHOPS, PNEUMATIC tv Our New and Revised Catalogue of Practical and Scien- 
TUBES, VENTILATION, ETC. tific Books, 80 pages, 8vo., and our other Catalogues and Cir 
ee 


culars, the whole covering every branch of Science applie¢ 
to the Arts, sent free and free of px stage to any one in an 
part of the world who will furnish his address. 


Bridgenor Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 











SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED, 


Best Mechanical Construction. 


P. H. & F. M. ROOTS, Manufacturers, 
MN ter tat 3 IND. 


8.5, TOWNSEND, Gen, Not.) 89 ortlandt Mt, 
COOKE & C0,, Selling Acts, NEW YORK. 


In Writing, Please Mention This Paper. 


BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


WT) BEAUDRY & C0, 


(Formerly of 
Beaudry’s “Up- 
right Power 
Hammer. 


i Sole Sesnisterere 
’ Also Manufac 
BS turers of 
Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg, 
70 Kilby St., 
| Boston, 
| Mass. 


































































37 4 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c 














CG. W. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNT'S 










= HEAVY STEEL 00G _» 3 = m= 
= o Inch, Price. bso x= &D 
: 7) $402e3 = 
~ 3 ’ 1-2 ho @ n ca 
ih 3 5-8 60 & 2 = 
g A 4 1 6033 — =5 
Os 6....1 705s 3S 
gen 2 118 Wak, g@” 
b2S 8 ie RLOaot® 
sn 8 138 ee 
m2 00....21-9 25g = @ 
Pe i...134 1.10 » 5 
So 12....2 1.20 2= 
Seo 18.:.214 1 = >= 
aad 14....21 IM ETI Sow 
“s5 15 3 1.00 5 2 exe 
2 16 312 1808 2 @w 
ao 17 4 2.10 —~ OD 
tee 18 41-2 O75 4 ie! 
= 19 5 3.25 a 
2 Full set of 19 $2 3.60 & ® = 
y= 20 (ext.) 6 1-2 we “> = 
= 21 (ext.) 6 00 =. 39a 
One Small Set of & by Sapig ‘hes to Winch @ 6.25 


One Set of 12— by 1 din. to? in. cx yntinued by 1-2in. to4 in. 13.25 








a LIGHTNING SCALES FOR MACHINISTS, 
(U. 8. STD.) PAT. APP. FOR See March 21 edition of this paper. 
. T “os ~ ae Also our New Dividers, Guide 
Gauge, &c., &c. Have all desir. 
* i \ \" * anith able tools of other manufacturers 
ih! Mi nF li Shop Agents Wanted Everywhere. 
Send 10c. for Outfit. 


GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS very service 








00 Das=o=n OZ—-V=CV DUP 








BOILER FEEDER BREWERS AIR PUMP “FIRE PUMP A purLex PUMP 


roma PURPOSES INDIANAP LIS. IN D: nA OnE 
HALL DUPLEX STEAM PUMPS. 


Send for New Catalogue. 


HALL STEAM PUMP CO., 92% 
91 Liberty St., New York, == 


WHY THIS IS PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 


Call or write for our new 9% page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
a ly and hundreds of A-1 Testimonials. Mailed Free. 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Y. 


ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 
Boiler Washer and Testing Device. 
Uses Warm Water, avoiding injuwy 
and facilitating the Raising of Steam, 


RUE M’F’G CO., PHILA., PA, 


CATALOGUES FREE. 
~~ 
CHINERY ** 



































Boiler and 
Pump Combined 











“LITTLE 
GIANT” 








itchburo Machine Works, 


emNe e OF G M )\ 
3% ae KIN Nos.131021 Main Sr, 


ITCHBURG, Mass. 
ANEW waves! ADJUSTABLE REAMER, | 


thoroughly teste d 

and practical. A set 

of five will ream any 
possible size, from 
8-16 to 444 inch. 














Prarnr ants hr ol bil i) tel4 jab ca a 
RRR SOR ee 


L. $. STARRETT, 


Manufacturer of 


«| FINE TOOLS, 


ATHOL, MASS. 














Send for Circular. 


JRANSTON & CO., 57 PARK STREET, N. Y, 





























The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 





SEND Stamp FoR Fou List. 


(Tul luli i Mutu tubutadulub 


WORTHINGTON 
PATTERNS called for - ee non Independent Condenser 


anywhere in 
ADAPTED TO 


BTATIONARY «AND MARINE ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 


CORRESPONDENCE DESIRED 


lron Foundry of T. Shriver & Bo, HENRY R_ WORTHINGTON 


NEW YORK 
333 E. 56th St.,N. Y. City. BOSTON 


PHILADELPHIA CHICACO 
CASTINGS IN QUANTITY At FAVORABLE PRICES. ST LOUIS ST PAUL SAN FRANCISCO 
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The results obtained by many of the largest steam users of the, country, who have used thousands of Manufacturers of all kinds ‘y SCROLL COMBINATION LATHE CHUCKS. 
horse-power of them during that length of time, warrant your investigating 
their merits when in need of power. LATHE AND DRILL Diameter | adel dame 





HARRISON SAFETY BOILER WORKS, Pen | SR 
Germantown Junction, Philadelphia, Pa. ois | se 
131-4 in. 15 in. 

| a 


‘STEAM ™) que owe Bower | “22. Catalogue. | 








A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 








Hydrostatic os 


PRESSES, 














MANUFACTURERS OF "peal: 
WATER-TUBE BOILER | mM 
OILERS, ACCUMULATORS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. JACKS, 
“ VALVES, 
f....... JJN&...- +e Over fifty feet competition has proven | , FITTINGS, 


this system of boiler to be the best in eve 
respect. The LOWE BOILER, with all Vault El cValors, &t,, kt. 
improvements, is the simplest, best wearing 


and most economical of any kind of fuel. WATSON & STILLMAN, 


Send for description and histories of Steam 204-210 E. 43d St., New York. 


Boilers and Feed Water Heaters (free) to 
BRIDGEPORT BOILER WORKS IMPROVED, INDEPENDENT CHUCK, 
- ade by 
lous Bo BRIDGEPORT. CONN 7 Windsor Locks, Conn., U.S. A. 
KANSAS CITY, MO. OMAHA, NEB. ’ N. SEND FOR ILLUSTRATED CATALOGUE. 
‘THE STERLING WATER TUBE BOILERS saw SATALOOUE ih fait 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace THE HOGGSON & PETTIS MEE. C0., CUSH MAN C H UCKS 


SINGLE PLUNGER PUMP 
































and almost vertical water tubes give remarkable economy of fuel with rapid and steady Est. 1849, NEW HAVEN, CONN. 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. \ 
Freedom from leakage and re _—. No cast metal. No hand- holes. JUG SUED. : 
Three man-holes give quick access to every part of the boiler. Containing new designs. Sizes and prices sent free | 
THE INTERNATIONAL BOILER CoO., Ltd., on application to the ‘ 
74 CORTLANDT STREET, NEW YORK. (See Am. Macurinist, Nov. 5, 1887.) USHMAN CHUCK C0 } 
Before buying Chucks of this class, write us for C sy 


STILWELL'S PATENT LIVE STEAM-FEED WATER PURIFIER. pariotiam of Gar latest improvements’ Diferent anh. Gone. 


superiority which we submit to the judgment of 


(HORIZONTAL STYLE.) mechanics. 


ge 
Removes all impurities. Entirely prevents THE 0. E. WHITON MACHINE C0., | 





Emery Wheel 
Surfacing Machine. 

































the formation of SCALE in steam _ boilers. NEW LONDON, CONN. oe 
Catalogues on application. THOS.H DALLETT £00. oa? 
STILWELL & BIERCE MFG. CO., 1306 Buttonwood Street, | Fab 
DAYTON, OHIO, U. S. A. PHILADELPHIA, PA. act 
Portable Drills, — ie 
PUNCHING © SHEARING MACHINERY 7 ond ett b 
oiler She s, 3 
* BOILER MAKERS ROLLS. * Light Drill Presses, Fe 
® . Special Machiner $8 : : . 
| a: Dory as, \cy po FOR bccn wiettte GLUE AND EMERY WHEEL CO. 
: ¢ INE (Ge) . SPRINGFIELD, MASS. 
a —— ais ery Sterling Emery Wheel Co., 














Factory, West Sterling, Mass. g OP PRESS. 
Office, 17 Dey Street, New York. PAT 8): NEW HAVEN 

—_———_— BEECHER & PECK, CONN. 
Our Wheels for Machine Shop 


Work .and Tool Grinding DROP FORGINGS 2: nA pond 


Superior to all others, BEECHER & PECK, NEW HAVEN CONN. 
Send for Catalogue just published. 


UNIVERSAL RADIAL” 


«RADIAL DRILLING MACHINES 


—? THREE DESIGNS. SIX SIZES. 
“EM BODY ALL DESIRABLE FEATURES 


= PRICES$450.°& UPWARD 

















SQUYVHOIY 


NEW 


STANDARD 
PUNCHES. 








— os Sat 
MPS an anne *-SEND FOR: 
DESCRIPTION. SISINNATLE CIRCULAR, 





‘T'Y39N301N0UNd 
“1331S GNV NOU 


JNIHINAd | 





10} VIVA uO 
KHLSAS LSHa 































: ro Naval Size 103 ace port? UNIVERSAL RADIAL DRILL CO 
GA). -LOWERCAN CO. MPM acti cot 8) RRR TRE SEES SOLDERING =a" 
ry “itr m 211 Race St., Phila. 8 = Pm Electrical. "architects, plete "por oo FIN ISH ED S Steel 
= Menuhctarers of z =% Hydraulic Mechanics. [practical an may be done without RK U ST 
oe G —" Assayers. olvec 
\: PATENT OILERS ot: nee Chemists. sight. Mailed causing 
_ | = oe Military. : iy era on receipt of ° f by using our Non-Corrosive Soldering Fluid. 
= Cylinder Sight Feed myete pang? Sample Bottle, prepaid, for 10 cente 
— Cups. Government |R, C, SMITH, No. 1 Broadway, N. ¥. FOR SALE BY ALL DEALERS. 
= Regu oil Accurate to Gauge. STERLING ELLIOTT, NEWTON. MASS. 
= Adjustable Clamping Blocks. 


7; 


oot | 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 
1888 Catalogue 
free on application. 


A simple device used to fill under Orders Promptly Filled. 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 


yards, scrap piles and confusion about g 

your shops. Send for descriptive cir- 

culars and prices. . "y a 

» ENERGY M’F’G CO., ie SMOOTH 
1115 & 1123 8. 16th STREET, - PHILA., PA Wilmington, Delaware. INSIDE & OUT, “43am 


SIMPSON’S CENTRIFUGAL SEPARATOR CLUTCH PULLEYS AND | 
. AND TRAP. CUT-OFF COUPLINGS 
I steam to tiuties, Dryers, Bte JAS. HUNTER & SON, ' 
= \' : Also Keystone Feed-Water North Adams, Mass. | 


Cosprove's Patent Universal Vise Chuck. 


stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads and 
other Engineering Specialties, 
Steam Plants furnished com- 
For Milling Machines, Planers, Shapers, Drill Presses, Etc. 
Complete in every particular. Trunnion and base graduated, 
admitting of great range of positions and for registering same. 
Steel Jaws 8 in. x 2 in. Will stand hard usage. Circulars on 


plete and erected. Send for 
sppieatto™  PEDRICK & AYER, PHILADELPHIA, PA. 


hao —  b 


























2FRAPHITE 


PIPE. JOINT 


GREASE 
For Steam or Gas Pipes, Bolts, Screws, etc. 


Far better and « ne -aper than red leac Makes a tighte 
joint than red lead, that can be open a Pt oes erfe ct ease 
many years afte - 

Put upinl it , 5 1b., 10 Ib., 25 Ib, & 50 lb. packages. 


Joseph Dixon Crucible Co., 


MANUFACTURERS PENCILS & GRAP HITE SPECIALTIES 
JERSEY CITY, N. J. 





particulars. 


_., KEYSTONE ENGINE AND 


MACHINE WORKS, 
FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St, N. Y. 





\ 
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MORSE TWIST DRILL AND MACHINE COMPANY, New 2eetore, Mae. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 









clipped pipe, in close coils and corners that cannot be reached with other wrenches. 


drop forged stee ‘o Six sizes. Manufactured by 


AMIPBELL — ne 
160 WILLIAM ST... NEW YORK 


BOYNTON’S ADJUSTABLE 
oh WRENCH. 


Quick and 
handy in ad 
justment. 

Invaluable 
for work on 
Made entirely of 


PRESS AND MFC. CO. 
325 DEARBORN ST., CHICAGO. 





HODCE’S 


Universal Angle Union 


PATENTED. 

Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. « 
Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINE CO., 45 Water St,, FITCHBURG, MASS 
EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


MANUFACTURERS, 


=) WATERBURY, CT. 
Send for Circular. 






















wails be hes, Hand Lathes, F 
thes, Hand Lath ‘cot Lath 
and Milli pe INT 


U; ht pre, 
Machines. Agents, MANNIN 
E’ MOORE, lil ERTY STREET, New York. Cr HEA 


EN BEVEL GEARS, 


2 Cut Theoretically Correct. 
For particulars and estimates apply t« 


HUGO BILGRAM, 


Machiniot, 


juccessor 
BREHMER BROS. 
440N. 12th 8t., Philadelphia, Pa. 











EAST HAMPTON, CT. 


WILLIAM BARKER & CO., 


Manufacturers of 





Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 





Bead Chis Twice! Now Aaain! 








gineers chinists, Steam Fitters, Boiler Makers 
r Mi wr that matter any Inte lligent Man, located in, or 
visiting, any part of the c sountry where Steam Boilers 
are in use, can learn of an excellent ¢ opportunity to make 
money by. introducing a small article ‘ or which a demand 
exists on every Steam Boiler, large or small. Sample 
can be carried in the pc cket Address, enclosing 4 cents 
in Stamps for full p aaieaiona, and mentic in whe re y¢ me 
saw this. Postal Cards not noticed . O. Box goé 
Philadelphia, Pa. Splendid field in this city. 
NVW AZT ? 40f , 814) Ut Suryjou,, $t a4ay] 





CARY & MOEN COG 


slel 


aaa SPRINGS’ a 


Slt i551 


STEEL ee OF ay pe 


2o+¢ w. 29 ST. 








LW, POND MACHINE CO, 


Manufacturers of and 
Dealers in 


lron Working Machinery. & = 


Improved Iron 
Planers a_ spe 
cialty. Feed, aes. 
ented Feb. 9, 1886. 
Belt: yok Cag 
ented Novy, 86. 


140 U whey oe 
Worcester, 
Mass. 










= COMPLETE STEAM PUMP) * 
ONLY SEVEN DOLLARS 
DEMAND THIS 
OF YOUR 
DEALER 


PUMP L 
OR WRITE 

TO US FOR PRICES. 
Van DuZEN'S PaTENT 


NW/NNI DU) Nits an) on 


SOLE MAKERS 
‘eo 


ie SHAPING ACHINES 








FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Lathes, 
Planers, 
Drills, 
Slotters, 


Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 














eM ANITINGH, MPLAIN 


LING SPECIALTY . 


DDRES 


x CINCINNATI MILLING MAGH G2 
P CINCINNATI. O< 








SHELLENBACK PULLEY LATHE 
Pulleys Turned and Bored Simultaneously. 
< The Greatest Labor Saving Toc’ of the Age! 
MANUFACTURED BY 
RICHMOND CITY MILL WORKS, 
RICHMOND, INDIANA. 


COILS & BENDS 





BRASS and 
COPPER 
PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 











D.SAUNDERS’ 





Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 


Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 


SONS, 





with strength and lightness. 
No loose parts to become detac hed and misl rid. 
friction as parts than any other pipe-cutter made. 





AND 


Tapping Machines, 


1 | a C8 


THE PATENT WHEEL PIPE CU T TER shown in the cut combines simplicity 
Easily adapted to various sizes uf pipe. 
All wearing surfaces are of tool steel hardened. Less 


Rolling instead of sliding motion. 





FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 





REPRESENTED BY 
W. S. COLLINS, 171 B’way, N. Y. 
CHILION JONES, Gananoque, Can 


HARRIS & COWDERY, Ashtabula, Ohio. 


THE AERATED FUEL COMPANY, J. H. BULLARD, Generar Manacer, SPRINGFIELD, MASS. 

GEO. M. SMITH, 

j. M. DAVIDSON, Columbus, Ohio. 

1. C. HOWES, Kansas City, Mo. L 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, Ill., and 

[St. Louis, Mo 

KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 


Los Angeles, Cal. 






Se pt. 20. TASS 
July 5, 1887. 
Feb. 5, 1889 
Feb. 5, 189. 


a 
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SG 


sh 


y= 


ey UNSW 


BLOWERS< 


Lie 


Sp" = 








— 
O22 Fr 
Z 8 
eo z 
= 
ese s 
Su me 
Of: Se 
- |oe 
aH} es 
a. es 

an a 

, Pee He 
. Q a 3 
O<h 1 8. 
os aS 
Fs ca 

an 

= as 
@o 

O . a 
fs 





BOILER EXPLOSIONS vereea” ina 


md @ the life of the boilers prolonged, while say- 

i] ing repairs, reducing operating expenses 
and protecting life and property, by using 
the Reliance Safety Water Columns. 

Thousands in use. No experiment. Every 
Column Warranted. Send for Illustra- 
wa ted Price List. 


RELIANCE GAUGE COMPANY, 
27 Euclid Ave., Cleveland, 0. 


ACHINER 


For Reducing and Pointing Wire, 
| ESPECIALLY ADAPTED TO powmTine WIRE 
: RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Gt. 


SWEET’S 
Measuring Machine, 
The only micrometer 
that will not lose its 
accuracy by wear. 
Satisfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO. 
Syracuse, N. Y. 




















sewn 


P, BLAISDELL &C0., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 
W.C. YOUNG & CO., *vcsiistier s?* 
E 


gine Lathes, Hand Lathes, 
FOOT POWER LATHES SLIDE RESTS, ETC. 









TNC MACHINE TOOLS, 


FOR IMMEDIATE DELIVERY, 


§ Blaisdell Lathes 14’’x6 feet. 
Lathe and Morse Lathe 15 
Blaisdell Li athe 8S 16°x6 ft 

16 x8 tt 
Flather Lathe 16’'x6 ft 

sa 18’’xk ft 

Blaisdell ** 18’’x8 ft 
Lathe and Morse Lathe 19’’x8 ft 
Blaisdell Lathe 22x11 ft 
Fifie ld 22''x10 ft. 

sae 24’’x12 ft 
Lathe and Mo'se Lathe 26’’x16 ft 
Fifield Lathe 30x15 ft. 
Blaisdell Lathe 80’’x17 ft. 
Whitcomb Planer 17/’x17/’x4’ 
L athe and Morse es 20’’x20’’x4’, 

= si ee X2VX", 
Pei ase she Fo ered x6’. 


x6 feet. 


ee ee ae 


X Prentice Bros. Uprig rt Drills 18” 

6 

wo “ ¥“ ‘some 

1 Blaisdell si * oe 

1 Prentice Bros 30" 

1 Gould and Eberh: .rdt shat aper 15 

1 Hendey 24 

1 Walcott * Se’ 

2 No. 1 Square Arbor Brass L athes, 

2 No. 2 Cabinet Turret * 

Hurlbut Cuting-off Machines 2, 3 and 4 inch. 

Brainard Milling M: uc hine s Has. 1, l4and 15 
No. 3, Second Hand. 


HILL, CLURKE & C1., 


156 OLIV - ST., BOSTON, MASS. 


PATENT BUREAU 


L. A. McCARTHY, J.B. SABINE, 
Manager. Attorney-at-Law. 
181 BROADWAY, N. Y. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 


COST OF COTTON-WASTE. PRE- 
+s a DRIPPING AND SPATTER- 


“swing, 


stroke, 





Room 47. 





4 POSITIVE FORCE yer. D with the 
mo a PERFECT REGULATION and 
GREATEST ¢ ‘ONVENTENC 4 in opera 
tion yet attained in any device for the 
lubrication of mac thinery. Works 
equally wellin every possible position. 


Lackawanna Lubricating Go., 


41 Coal Exchange, Scranton, Pa. 








TOOL AGENTS WANTED &i.cv°2 


the United one Send 10c, for Cata- 
logue, Stationery 
THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 





C, B. JAMES, 98 Lake St., Chicago, II. 





Ag 


= 


| CAPITOL 


ADAMS AUTOMATIC 


BOLT~NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


MANUFACTURING CQ. 
CHICAGO. 











their kind. 
oil companies 
last year. Send for desc ription to 





REGULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
They are the standard adopted by the 
Over 700 of our reducing valves were used by one car-heating firm 





American and Southern cotton 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM ‘SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG % ALLSTATTER Go. arr 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


’ Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


ASME MACHINERY CO. 


EVELAND, OHIO, 
Manufacturers or ‘* ACME ’”’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


FIRST PREMIUM, CINCINNATI CENTENNIAL, 


Quicx-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 
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PAT. DEC, 5, 1882. 
PAT. DEC. 4, 1888, 
PAT. AUG, 25,1885, 











WES -WOCOBUR ¢ 








RILLING MACHINES are our specialty. We 
epend on quality of workmanship, superior 
esign, handy adjustment, and filling the 
8 equirements, for LIGHT, QUICK DRILLING, to 


od (OLS) wd v (0) 508) 010) 74 SR 
RED EM Os Os ¢° 4 


ecommend our tools. Enterprising (?) tool builders, 
ecognizing merit, copied our designs, or by & ~~ Ven 


BABBITT RMETALS 


PAUL S.REEVES ayy ig 
760 S.BROAD ST. 


ngeniously worded announcements attempted 
ndirectly to appropriate our trade-mark, 


“SENSITIYE.” 


ately we add a patented improvement to our 
ine of one, two, three and four spindle drills and 


eave the making of the old drills to competitors. OUR 
L arge driving pulleys, variable speeds, and a NEW 








ong endless belt, with tightener, to drive all | ang Supplies sent free to any address on ipt of Ten 
pindles, are the features peculiar to this new ts in stamps (for pos 


CAT MACHINE CO, Exel. A tong eee | URS. BL. Strelinger & Co., ¥92° Detroit, Mich. 











tre Corliss Steam Fndine Co. 
Ps ich oot oR by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


& “CORLISS ENCINE, 


DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENCINE”? 
Exhibited at the Philadelphia Exposition, 1876. 


These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 


machinery. 
The public will understand that we have no relations with American or European builders 
of so-called ‘Improved Corliss Engines,'’ and that the final and perfected Engine of Mr 


George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conss Parcyt VenrieaL Tuavuan Wars Lot Bouuzn, 


Especially adapted for compound and triple expansion engines requiring superheated steam 


and at very high pressure. 





BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc.,. Etc. 








SOUTHWARK FOUNDRY & MACHINE CO., 


_PHIL ADE LPHIA, PENNA. 








BOILERS. | BLOWING + 
TANKS. | | REVERSING 
STEAM | | ENGINES. 

HAMMERS. | CENTRIFUGAL 
HEAVY | | PUMPS. 

CASTINGS. STEAM PUMPS 


SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


HILLES & JONES » “~“s""" MACHINE TOOLS. 


WILMINCTON, sini PLATE BENDING ROLLS FOR 
DELAWARE. : ALL SIZES. Boiler Mak- 
\ SS ll ers, Bridge 
aa ee Pinucenicieds ‘ ea sprees Builders, 
Ship Bulld- 
3 ers, Rail- 
= ise j road Shops, 
= ces = Locomotive 


7 4 = - = and Car 
6 a -aa4 ' a = = - * es Lil Bullders, 
<< FONE : =. Etc., Etc. 


~ STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, ae Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, oes Calipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


|BALL AUTOMATIC CUT-OFF ENGINES, 


BRIEK.,. PA. 

The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 

CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL C ASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


STEAM ENGINES| THE WATER Motors 


U ht dH tal, OF THE 
gy BINGHAMTON HYDRAULIC POWER Co. 


Portable and Semi. Portable. BINGHAMTON, N. Y. 


8 to 16 Horse Power. 
Illustrated Pamphlet Free, Address THE most efficient and the 
most economical means of ob- 


JJAMES LEFFEL & Co taining small power. A Motor 
SPRINGFIELD, OHIO, which does the greatest 
or 110 Liberty St.,. New Yor® _ amount of work with 


tii & ESSER GO, 127 FuLton sr., NEW YORK. e use of the smalles 


stream of water, and 
FACTORY: HOBOKEN, N. J. 


which is best adapted 
for running both 
Manufacturers of ba ky MATERIALS, &. 





























FROM 1-4 TO 15,000 LBS, WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
or any service whatever 



















cheaply and most 
efficiently Printing 
Presses, Blevators, 
Church Organs, Coffee 
Mills, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mechanism. 

Write for descriptive circu- 
- lar ard prices. Mention this 
* paper. 





‘SUPE RIOR. SWISS” DRAW ING INSTRUMENTS 
‘BEST GERMAN” DRAWING INSTRUMENTS. 
PARAGON, DUPLEX, UNIVERSAL, ANVIL BARGAIN 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- . ec iataate 
gles, T-squares, Drawing Boards, &c. 
FULL CATALOGUE ON APPLICATION, 





LIS£ OF SECOND -HAND 


MACHINERY. 


14x42 75 H. P. Harris-Corliss Engine. ; 
11x24 40 Corliss Engine (Corliss Steam Eng. Co.) 
12x24 50 “s oe ‘“ re rv + 


THE ODEN SIDE IRON PLANERG, [ftom 


10 ** Vertical Engine and 15 H. P. Vertical Boiler 
on combination base. 

18’’x10' E ngine Lathe, with power cross-feed (Wright.) 

"= YY . oe (Porter.) 








Their value and efficiency are uni- 


versally acknowledged and endorsed. 16/’x 6 (Porter.) 
16’’x 6’ at * Hollow Spindle (Blaisdell.) 
10’’x 3’ Hand (Chandler.) 
No. 3 Marsden Stone Crusher. 
DETRIGK & HARVEY These machines are in PERFECT order and are 
. practic ally as good as new, and will be sold LOW 


for cash. If you find nothing on above list which 
meets your wants, write for our COMPLETE list of 
SECOND-HAND MACHINERY 


$. L. HOLT & BART, 


Manufacturers, 


BALTIMORE, MD. 











67 Sudbury St., Boston, Mass. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
In Use, Over 1,000 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
= jin Steam Consumption and superior regulation guar- 

> anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Y Steam Engine Construction and performance, free by 

——_ mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 

ALES IGENTS: {0 TELEPHONE BUILDING, « N. W. ROBINSON, 154 Washington St., Chicago, Ill, 

5 W. L. “SIMPSON. 18 CORTLANDT STREET, N. Y. { ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLEWINGS RUENEWASLE-SEAT GLOBE, STRAIGHTWAY and CRECK VALVES, 


The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or ‘other fluid 
pressure. 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier ; and Pump Governor. 




















SEND FOR CIRCULAR. 


ALBANY STEAM TRaP Co., 


ALBANY, N. WY. 


Russell & Co. 


MASSILLON, OHBIO, 


BUILDERS OF 


AvUTomatTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
SEND FoR CATALOGUE. 














WESTON ENGINE CO. 
} PAINTED POST, N. Y. 


“OTTO” GAS ENGINE WORKS. 









SCHLEICHER, SCHUMM & CO., THE 
83d & Walnut Streets, 151 Monroe Street. ARMSTR NN 
Philadelphia. Chicago, y 

= New York Agency,18 Vesey St. ENCINE. 

ee CORRECT IN 

OVER 25,000 , Deslen. ni 

pinnae nes 3 orkmans 

ENGINES SOLD, a 

HORIZONTAL 5to 75 H. P. 


* Otto”? Gas Engines. | New York Selling ‘teote, H. J. BARRON & C0., 40 Cortlandt St 
VERTICAL 


“otto” Gas Engines. | THB BECKETT FOUNDRY & MACHINE 60.. 


TWIN CYLINDER ARLINGTON, WN. J 


** Otto’? Gas Engin s. Manufacturers of 


eee ENGINES AND PUMPS. The : NUNGER 
Corliss Engine 


SEND FOR CATALOGUE. 


3 The Almond Coupliny 


NEW quarter turn 

motion to replace 
quarter turn belts and bevel 
ears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 








Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 








JOHN McLAREN, 


BUILDER OF 








CORLISS 








Engines 


«sr: GHICAGO 
MACHINERY 






BOILERS. 
HOBOKEN, N. J. 


MACHINERY ON HAND. 





16 in.x42 in. Planer, Rridgeport, new 
22 in. x5 ft. i endey, new, 
22in.x6 ft. ; Powell, 

24in.x6 ft. - Powell, a 
S0in.xsft. ** each Atherton, Powell ‘ Hl & P. new 


86 in.x6 ft. Lowell Screw Planer, cheap, 
36 in.x14 ft. Betts, good, 
36 in.x1l0 ft. New Haven, “* 
6-8-10-12-15 in. Crank Shapers, 

15x20 in. Friction Shapers. 

20-24-26 and 32 in. Geared Shapers. 

l2in.x6 ft. Fngine Lathe, Young, new. 
14 in. x6 ft. = Blaisdell, - 


Alive to the remarkable development now being 
made in the manufacturing industries of the Great 
Northwest, we have opened at corner Lake and 

Canal Streets, CHICAGO, a store for the exhibition 
and sale of our 


IMPROVED ENGINE LATHES, 


14 in. x7 ft. oat Bogert, “ 
inxgenger. | Foret, « |MONITOR BRASS WORKING LATHES, 


16-20 in. x6-8- yh & 1s 2 ft, 
18 in. x8-10-12 

20 in. x8- odatee 

Win. any length Bed “ 


Bridgeport 
Different Makes, 
Different Makes, 
Bridgeport, 


TURRET BORING LATHES, 
IRON PLANERS, SHAPERS, UPRIGHT 


20 in. x12 ft. heeler, fair 

22 in. x12 ft. - Niles, heavy, good. DRILL PRESSES, ETC. 

24 in. x8-10-12 Bridgeport new.| {® Extra features on yy Lathes. 

24 in. x16 ft. New Haven, cheap. eae “page fe 

26 in. x12 ft. “ te Automatic Stop on Drill Presses. 

28 in. x14-16 & 18ft. Engine Lathes, F. & 8 new. eo ON svaman @ ; eres en 

26-36 & 50 inch Pulley Machine, Stevens, good. . No charge for « xtra attachments. 
Bement Car Axle Lathe, “ 2" Western Agents L. W. Pond’s Improved Iron 
Qin, Drill Da ‘ew. | Planers 

20-23. 25-28 inch Drills Blaisdell ” wheeled : 

20-25-28 32inch “ 2 &8 ya (2 Full stock of Machinery carried. 

i pale Dell, & Feed. Pond, E.Co p~ ¥ t# Complete Machine Shop outfits a specialty 
6ft. Arm Universal Radial Drill, new. (2 All tools f. o. b. Chicago. 

Cabinet Turret Lathe, Lodge, Davis & Co, “ 

No. 2-4Screw Machine, Brown & Sharpe. “ 

Ames Index Milling Mac hine, fair. 

No, 2 Garvin Hand Miller Al. 

Wood & Light, : aed Miller, Al. 

Lincoln Patter good order. ¥ 
No, Land 3U wie rsal Miller, Brown & Sharpe, new. 4 

No. 2 Plain fair order. 

No. 3 Surface Grinder, bad Al. LAKE AND CANAL STS 

48 in. Gear Cutter, each Gould & H, & P ‘ 


Cold Rolled Shafting in Stock. Send for List. Write 
for what is wanted. 


E. P. BULLARD, 


62 College Place and 72 Warren Street, New York. 


CHICACO. 


WORKS: CINCINNATI, OHIO. 
G2” See advertisement, page 16. 
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: c TUBULAR BOILERS.“ 

= HEAVY Fly WHEELS 


IN SIZES UP TO 
G6 FT. DIA. BY I0 FT. FACE. 





Eclipse Corliss Engine. 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
sole Eastern Agents. 
JOHN J. METZCER, * 


69S. Clinton St., Chicago, 
WESTERN ACENT,. 


FRICK COMPANY, builers, 


“ys WAYNESBORO, PA. 





‘A GENUINE “CORLISS.” 










ngines: 


: wo DRllLs 


hb DamowD PROSPECTING. 
: lat FRICTION 


HSIS5Ié 













TELANE & BODLEY C0. 


4 HIGH PRESSURE, CONDENSING and 


COMPOUND 


CORLISS ENGINES 


»° STEAM OUTFITS 


Te D EDANIEY 2A EAST SIDE JOHN, Corner WATER ST. 
THE LANE & BODLEY Co. eareaind mor, oO. 








The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


|THE PORTER-HAMILTON, 


VAN DUZEN 


ICAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 
No Extra WATER RENT 
X24 fesse = or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and 3 CONOHICAL. 









Van Duzen as Engine c0., 


P+—\_ 60 E. 2nd St., CINCINNATI, O. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


A NEW PROTRACTOR 











Price, $1.25 Postpald. 


Simple and Accurate. Adjustable to any bevel Square 
Especially useful to Machinists, Pattern Makers and Tool Makers. 
Liberal Terms to Agents. 

WOOLLEY & MOORE CO., Sole Agents, 
MACHINISTS AND RAILWAY SUPPLIES, 
NEW YORK. 





89 READE STREET, 











ENGINES from 15 to 400 Horse Race 


Boilers of Steel and Iron supplied to the 


trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 
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& SHARPE. 


PROVIDENCE, 


MW’ F’C Cco., 


MICROMETER CALIPERS. 


No. 2, Price, $4.50, in Morocco Case, $5.00 












No.4, ‘ 5.00, = i 5.50 
There Calipers are, for many purposes, more con 
venient than Vernier Calipers, and are recom 


mended to all persons desiring pocket instruments 
for quick and accurate measurements. 

The gauge screws are encased, and protected 
from dirt and liability to injury Means of adjust 
ment are provided to compensate for wear. 

The Calipers are shown full size in cut, and 
measure all sizes less than one-half inch. They 
are graduated to read to thousandths of an inch, 
but one-half and one-quarter thousandths are read- 
ily estimated. 

The decimal equivalents stamped on frame are 
very convenient, and render possible the immediate 
expression of readings, in 8ths, 16ths. 32ds, and 64ths. 

the No. 2 is also graduated to hundredths of amil 
limeter, Metric measure, instead of to thousandths 
ofaninch When so graduated, the table of decimal 
equivalents is omitted. 

The No. 4is especially convenient for measuring 
small projections on a plane surface or for gauging 
under a shoulder. 





.2187 
9.2812 
1.3437 
13.4062 
4375 15.4687 
Brown & Sharpe Mfg.Co. 


Providence.R .1 














Sold by all leading Hardware and Instru- 
ment Dealers. 
WESTERN ACENT, 


S.A. SMITH, 


23 S. Canal St., Chicago, Ill. 


Boring « Turning Milfs, 


5,6, 7, 8, 10, 12, 14 and 16 FT. SWING. 


NEW MACHINE, 


14-20 ft. Boring and Turning Mill. Housings 

and upper works arranged to slide back to 

tuke in work 20 ft. diameter. Has independent 
boring ar4 key seating attachment, 


Ie NILES TOOL WORKS 


Frarmilton, Ohic. 


NEW YORK, PHILADELPHIA, 
96 Liberty Street. 705 Arch St. 


Beoun& Sharpe Mfg.Co. 
Baaiidicve. KL 















CHICAGO. 
96 Lake Street. 





THE YALE S$ TOWNE MFG CO. 
STAMFORD GONN. 
NEW YORK CHICAGO. PHILA.BOSTON 


JENKINS BROS. PUMP VALVES. 


We make a specialty of Hara Rubber! JENKINS BROS., 


y Pump Valves for Hot Water, Oils and Acids, | 74 John St., New York, 
| 54 Dearborn St., Chicago. 








S me, 


also for very high pressures. 
Accept no Pump Valves as JENKINS or | [Q5 Milk St., Boston. 
JENKINS BROS., 21 No. Fifth St., Phila. 


SHAPERS, ENCINE LATHES & DRILLS. 


LODGE, DAVIS & CO., 
CINCINNATI, OHIO. 


A 
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(See advertisement, page 15.) 
BOSTON, 
23 & 25 Purchase St. 


NEW YORK, 
115 Liberty Street. 


PHILADELPHIA, 
19 North 7th St. 


CHICACO, 
Cor. Lake & Canal Sts. 





WHAT our customers say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principles. 
ore economical than any we have ever used. 
Can do double the work. Most convenient, 
Best in the market. Much admired. 
No trouble or expense for repairs. 
Could not ask for anything better. 
There may be as good a one made by some one else, 
but | have not seen it. 
I feel that | did wisely in buying your tool 
We consider it a model tool and fills the whole bill. 
Below we give the names of a few who are using 
our PAT. DRILL SHAPERS, ete. 


E. E. » Sa VN & CO 


LAIGHT & 
CANAL STS. 
NEW YORK. 


Manufacturers of 


MACHINISTS’ 
TOOLS 
> SMALL 

) AUTOMATIC 
















Machines. 

Missouri Pacific Railway Co., St. Louis, Mo... , MILLER, 
Eames Vacuum Brake Co. Watertown, } ‘ 
Carnegie, Phipps & Co., P ittsburgh, Pa 2 WITH ARM. 
American Brake Co., St. Louis, Mo 3 h 
Worthington Pump Works, Brooklyn, N. Y. 2 wt ee Sone ls 
King Lron Bridge Works, Cleveland, O ) and convenient milling 
Filer & Stowell Mfg. Co., Milwaukee, Wis 3 ah acenil aaah. 
Hutchinson, Hollingsworth & Co., England 5 
ag Electric Light Co., Marion, Se ae ss 3 

H. Hunt & Co., New York City...........0. 2 


KR Hoe & Co., New York City : 
Cooke Locomotive Works, Pate rson, oe eS 
Also, Standard Oil Co., Lima, O.; Morgan Engineering 
C Alliance, O.: Grand Trunk Railway of Canada, Mon- 
ret Can. Brainard Milling Machine (o., Hyde Park, : 
Mass. ; Boston Bridge he ia Boston, Mass.; Pond Ma- c= = — 
chine Tool Co., Plaintield, N. J. Write te - 


COULD & EBERHARDT, 
For Catalogue A. NEWARK, N. J. 








Send for Catalogue. 





THE PRATT & WHITNEY C0., 


HARTFORD, CONN., 


Manufacture Gardner & Woodbridge patent 
and new Threading Tool, Rhodes’ Square Thread 
Tool, Woodbridge Lathe and Planer Tool, John- 
son’s Cutting-off Tool, Kidd’s Improved Divi- 
ders and Adjustable Caliper Gauges. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER COMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, 
STEEL COMMUTATOR RINGS AND NUTS, 
5 8 a O71 8 = 1°) 











nner 


i 
ha" 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 


WARNER & SWASEY, REMOVAL 
CLEVELAND, OHIO, THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 


The new shops of this company are located at 
For Tron and Brass Work. 


Plainfield, N J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N.J., and 
SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


consist of the following : 
ILLUSTRATED 











A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand. coal, coke and pig iron; 
ample and convenient washrooms forthe men ; fire- 
proof two-story pattern storage; blacksmith sho : 
engine and boiler houses. These buildings are “A 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine 
traveling cranes running 
lengths; also light traveling cranes, 


CATALOGUE shop and foundry have overhead 
through their entire 
which serve 
every tool, and anumber of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 


ON APPLICATION, 
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Gear Wheels and Gear Catting.—I make ¢g to 
rder, or cut teeth on g blanks sent tome. Of all kinds. pe 
all sizes to six ft. dm. Small orders or large epee. Fine 
cheap g. Small cast g. Ready made brass g by mail at fe 
prices. Bevel g with porte planed teeth. and Book op 
g, $l. Facilities coupes Terms reasonable. Send for cat 
Gro. B. GRANT, 66 Beverly St., Boston, Mass 


Key-Seating Machines 
= and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


WwW. P. DAVIS, 


Rochester, N. 





J. M. ALLEN, Present, 

Wm. B. FRANKLIN, Vice-PResment. 
F. B. ALLEN, Seconp Vicr-PREsIDENT. 
J.B. PIERCE, Secretary & TREASURER. 


MACHINE TOOLS. 
THE G. A. Gray Co., 
477-479-481 SYCAMORE STREET, 


















Works at North Bloomfield. CINCINNATI, OHIO. 
5S. Re 


BUFFALO STEEL FOUNDRY, 
BUFFALO. N. Y. 








& BR RASS 
WoRKING 


act 


‘SEND For Our CATALOGUE: - 


J Iron’ 














Manufacturer 





| Woah 


PAWTUCKET.R. I. 





APS & DIE 














